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INTRODUCTION 
PETROLEUM is the basic source of power for most of 
the Nation's transport facilities. In addition to its domin-
ance in the transport field, petroleum is used for a wide 
variety of industrial purposes as well as for space heating. 
In fact, the Nation's economy has come to depend upon an 
adequate supply of petroleum and its products being made 
available in every area of the country. 
A vast amount of transportation is involved in 
transporting petroleum and its products from the source of 
supply to the places of consumption. During the years since 
the war the amount of domestic petroleum transported measured 
in terms of ton miles has been nearly half as large as the 
total volume of traffic handled by our railroad system. 
Despite the tremendous importance of the petroleum 
industry and the key role of transportation in that industry, 
there have been few attempts to evaluate our system of petrol-
eum transportation. This study attempts to make this type of 
an appraisal. The study attempts to measure the importance 
of petroleum movements in the United States and to appraise 
the relative efficiency of the different types of carriers in 
handling this traffic. 
Unlike most other _commodities, petroleum is trans-
ported in large part by companies which own the product. This 
study indicates the problems resulting from this unique charac-
teristic of petroleum transportation and likewise reviews the 
6. 
regulatory experience in connection with pipelines which, 
although owned by the oil companies, have for many years held 
the status of common carriers under the Interstate Commerce 
Act. The study concludes that as a result of increased con-
struction of pipe lines, barges, and ocean tankers, petroleum 
transportation facilities are now adequate to meet present re-
quirements as well as those which may be reasonably anticipated. 
In this connection some attention is given to the possibility 
that future petroleum requirements will be satisfied to a much 
greater extent by shipments from the Middle East. 
There is very little information available on the 
railroad and tank car parts of petroleum transportation hence 
my attention to these fields has been limited as far as this 
study is concerned. Just consideration is given to these 
modes of transporting petroleum in the latter section of this 
study,however, where an overall comparison of the various 
methods of transporting petroleum is discussed. 
* * * 
'· 
PART I 
THE IMPORTANCE AND DEVELOPMENT OF THE PETROLEUM 
INDUSTRY 
8. 
I. THE IMPORTANCE OF PETROLEUM TRANSPORTATION 
The transportation of petroleum and its products 
occupies an important and unique position in the Nation's 
transport system. The importance of these commodities is 
indicated when it is realized that during 1946 and again in 
1947 slightly more than 10 percent of the total ton-miles of 
intercity freight traffic, public and private, was carried by 
oil pipe lines.-><- The number of ton-miles carried by oil pipe 
lines totaled 104.1 billion miles in 1947 as compared with 
92.5 billion in 1946 or an increase of 12.5 percent.-:~-:~ 
The total traffic of commodities carried in tank-
ships in the United States domestic trade in 1947 was about 
1 million tons more than the total dry cargo foreign commerce 
of the United States in that year. 
During 1946 crude oil and its products accounted 
for approximately 37 per cent of the total tonnage of the for-
eign and domestic waterborne commerce in the United States. 
During 1947 these same commodities made up approximately 4 per-
cent of the total carload freight traffic originated by the Class 
1 railroads.-~-~--::- While no similar data are available showing the 
tonnage of petroleum carried by truck, the importance of that 
carrier is evident when it is realized that almost all petroleum 
products going to retail dealers move by truck. 
* 19, p.l2 
** 19, p.l2 
iK·* 20, P• 8 
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the PETROLEUM INDUSTRY 
THE TANK TRUCK has become a familiar 
sight on American highways. It is used princi-
pally as the last link of petroleum transportat-
ion that reaches from the distant oil well to 
the service station on the corner, or to . the 
fuel oil tank in your basement. 
TANKERS by the hundreds, sail the seas, carrying 
ers. The modern tanker carries nearly ten million g 
areas of production to refining and consuming cent-
ns of oil which can be quickly loaded and discharged. 
THE PIPELINE is the principal carrie f oil overland. The United States has 
a network of petroleum pipelines that ra from small three inch gathering lines 
of the oilfields to huge twenty four inch eries of steel. These carry millions 
of barrels of oil daily over mountains, er rivers,and through field and forest. 
Heart of the pipeline is the pump statio here powerful pumps drive the oil 
through the miles of steel conduit to the xt station. 
THE STEEL OIL BARGE is used for coast"e, river, lake, canal and harbor transpor-
tation. Some oil barges are towed singly anathers, for ease in handling on rivers and 
canals, are made up in flotillas and pushed ctowed by powerful towboats. 
THE RAILROAD TANK CAR is used 
chiefly in the transportation of petroleum 
products. More than 100,000 of these tank 
cars holding as much as 12,000 gallons each 
are in service, carrying oil wherever the steel 
rails go. 
TRANSPORTATION IS A VITAL PAl 
'g /~round the clock, every hour of every day of the year, millions of gallons of crude oil produced by nearl 
1};:1' 3 wells move from thousands of far-flung oil fields to the hundreds of refineries that convert it into i 
and essential products. Through long pipelines and in great tankers; by railroad tank car and by ri 
tank trucks everywhere, the products of petroleum move from the depths of the earth to the most dist 
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OIL moves from the well to the consumer 
through a maze of transportation facili-
ties before reaching the tank of your 'f{!li 
automobile or the tank in your base- fj({ 
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indicated herewith. 
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Since petroleum is a natural resource, found in 
abundance only in rather limited areas usually removed from 
the centers of consumption, transportation assumes an added 
significance in distributing crude oil to refineries and the 
refined products to the consumers located in every area of the 
country. {See Chart I) It is important, therefore, that the 
transportation facilities not only be adequate to meet the 
widespread and growing demand for petroleum, but also that 
they provide a low-cost form of transportation.* 
Although petroleum is transported by pipe-line, rail, 
highway, and water carriers, the movement of petroleum is a 
highly specialized branch of the transportation industry. 
Crude petroleum and its most refined products are carried in 
bulk in closed tanks which require special equipment for rail, 
highway and water carriers. Since the tank equipment is not 
adaptable to the carrying of other commodities, return hauls 
generally are not feasible. Thus, tank equipment must be 
returned empty to its origin. The Pipe-line is perhaps the 
most specialized of all petroleum carriers, as it is adapted 
to carrying only crude oil or refined products. Moreover, 
separate pipe lines are usually used to carry crude oil and 
refined products. The pipe line, by its inherent nature, elim-
inates the problem of the return haul as oil is constantly 
pumped through it in one direction. 
* 9, P. 59 
11. 
In addition to the specialized equipment Pequired, 
petroleum transportation has another unusual characteristic. 
It is one of the relatively few industries where ow.nerahip of 
12. 
of the commodity and ownership of the carrier frequently coincide. 
Thus, oil pipe lines are usually constructed and owned by oil 
companies primarily for the movement of their own oil. Ocean 
tankers, likewise frequently are owned by oil companies. 
The several forms of transportation used in carrying 
petroleum compete with each other in certain areas as will be 
demonstrated later in greater detail. In order to obtain a 
basic understanding of the competitive areas from a transporta-
tion standpoint, it is first necessary to trace the movement of 
petroleum from the well to the ultimate consumer. 
Since individual oil wells do not generally produce a 
sufficient supply of oil to fill the major transportation arter-
ies, it is necessary to bring the oil from. a number of producing 
wells to a central point. Where wells are clustered together 
in a well-established field, small pipe lines, usually from 2 
to 4 inches in diameter, called gathering lines are used. The 
oil is then discharged into storage tanks or directly into a 
larger pipe line for further transportation. To some extent rail 
tank cars and motor tank trucks compete with pipe lines in the 
gathering operation, particularly when new fields are being opened 
or when widely scattered wells do not justify the laying of pipe.* 
The transportation of crude oil to the refinery creates 
-~- 9, P. 59-68 
a large volume movement. This movement may be a comparatively 
short haul as in the case of Texas-produced oil refined in 
Texas, or a long haul if the Texas crude is refined in East 
Chicago or East Coast refineries. Pipe lines and inland water-
ways and coastwise water carriers carry the bulk of this traffic 
with relatively small quantities being handled by rail. Wbere 
refineries are located along the Mississippi River system, 
barges compete with the pipe lines for the petroleum traffic. 
In the movement of crude petroleum from the Southwest 
to the Atlantic coast, however, ocean tankers account for 
practically all the traffic. While pipe lines present a poten-
tial source of competition in the Gulf to the Atlantic coast 
movement, they ndrmally do not carry crude beyond the Buffalo 
and Pittsburgh areas. The normal movement is tanker transpor-
tation of crude to the east coast refineries, with pipe-line 
transmission of the refined products inland. 
Another major movement of crude oil to refineries 
consists of imports from foreign sources by ocean tankers. 
(See Chart 2) The volume of imports of crude oil has been in-
creasing in recent years, and, in the future, foreign oil 
fields may become increasingly important as sources of supply 
for United States petroleum requirements. 
"Refined products may move from the refinery by var-
ious means of transportation including pipe-lines, barges and 
ocean tankers, trucks, and rail tank cars. The movement of 
refined products is more competitive than in the case of crude 
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oil, but pipe lines and water carriers are the most economical 
carriers for large volume movements over comparatively long 
distances. As the product nears the consumer, the motor truck 
becomes increasingly important in the distribution pattern."* 
It is apparent then, that transportation is an im-
portant and somewhat complex factor in moving petroleum from 
the oil well to the consumer. At times the several types of 
transportation used may supplement each other, while at other 
times they are competitive, depending upori the individual cir-
cumstances involved. 
* * * 
* 9, P. 59-68 
II. DEVELOPMENT AND LOCATION OF THE PETROLEtij! INDUSTRY 
A. History of Petroleum Transportation 
The successful drilling of the first oil well near 
Titusville, Pennsylvania, by Col. E.L. Drake in 1859 was fol-
lowed by other wells and there arose the imme diate problem of 
how to get the resultingftood of oil to markets. Here we have 
the beginnings of petroleum transportation. 
The first wells were along the banks of Oil Creek 
and shipments were made by flat boats or rafts onto which were 
loaded oak barrels of crude oil. Soon more and more oil wells 
were drilled, many of them a considerable distance from Oil 
Creek and teamsters were employed to haul the barrels of crude 
oil to the Creek bank. 
Meantime railroad construction was proceeding at a 
steady pace and by 1866 the Pennsylvania oil country was cover-
ed by a network of railroads providing direct connections for 
market centers. At first, the barrels of oil were loaded onto 
flat cars for rail shipment, but by 1865 tanks were mounted on 
cars and the tank car was born. 
Within a few years the heavy expense of hauling oil 
to railheads by wagon promoted the idea of moving oil by pipe 
lines. Early pipe lines were of the gravity-flow type and were 
dependent upon a down grade from the well to the railhead. The 
use of pumps for forcing oil through pipe came soon after. 
The first tank barges were wooden scows carrying 
crude oil in their hulls. Later iron tanks were fitted. 
The automobile tank truck had to await the inven-
tion of the automobile. Until this time the wagon fitted with 
a tank was used. 
As we can see the oil industry today employs rail-
roads, pipe lines, tank barges, tank trucks, and tank ships 
to transport petroleum and its products. 
While these forms of transportation may be said to 
be in competition with each other, to the extent that between 
a particular point of origin and a destination any of several 
means may be used, in practice the agencies are used jointly 
to provide the most economical transportation. A typical move-
ment of petroleum will use at least two and at times four means 
for moving the oil to a refinery and the finished product from 
refinery to the customer. 
"The result is service to the customer at all times-
17. 
and where he desires it. Petroleum transportation sees to that. "-l~ 
B. Growth of the ·Petroleum Industry 
"Drake and the first commercially drilled well, Barns-
dall and the first oil-region refinery, Hatch and his tank car, 
Van Syckel and his five mile pipe line, Oil Creek and the 
rafts of barrels, Pithole and the other "oil-boom toVvns" -
these were strikingly important steps in the creation of a 
great modern industry. 
*11, P. 8 
For thirty years Pennsylvania, West Virginia and 
Ohio produced the bulk of the world's oil. Pioneer oil men 
boasted they would get every drop of oil found west of the 
Ohio River. But the demand for oil products continued to 
grow; discovery and expansion swept Westward; oil began to 
flow in ever increasing quantities from wells drilled in 
Mid Continent plains, the Gulf Coast, the Rocky Mountains, 
and California. 
Drake and the other pioneers of oil were men of 
18. 
faith and vision, but even they could not have foreseen that 
subsequent discoveries and developments within less than three 
generations would revolutionize so completely the world's mode 
of living. They sought oil for illumination, for lubrication, 
and for medicine; and in nature's great subterranean storehouse 
tapped a resource which now supplies almost one-half of all 
the energy used in the United States."* 
An examination of the increase in petroleum pro-
duction in the United States, since its beginning in 1859, 
reflects the rapid growth of this industry. The data in 
Table I show the United States trend in crude petroleum 
production from 1860 to 1947. It will be noted that it was 
not until 1935 that production of crude petroleum neared a 
total of 1 billion barrels annually but by the end of 1947 
production was approaching the 2 billion barrel mark. Thus, 
-:t- 9' p. 19 
l 
in these 13 years, production of crude oil increased nearly 
as much as it did in the previous 64 years. 
Table 1.--Crude Oil Production in the United States, 1860-~ 
(Thousands of barrels of 42 gallons each) 
Year Quantity Year Quantity 
1860 ~00 1910 209,557 1865 
• I 2, 68 
' 
I 1915 281,104 1870 I . 5,2 1 
' 
1920 ~,929 1875 8,788 1925 7 3,743 
1880 26,286 1930 898,011 
1885 21,854. 19~5 996,596 1890 45,82 19 0 1,353,214 
1895 52,892 1945 1,713,655 
1900 64,621 . 1946 l, 73b,Li-?4 
1905 13 ,717 1947 1, 85 ,987 
Sources: Data for 1860-46 from World Oil Atlas, 1948, p. 101 
Data for 1947 from Petroleum-racts and Figur~ 1950, 
pg. 119. 
The data in Table II show the increase in the 
19. 
consumption of the major petroleum products in 1947 as compared 
to 1939. It will be noted that there has been a particularly 
marked increase in the consumption of distillate fuel oil. 
Th is increase may be attributed largely to the number of 
domestic oil burners and Diesel locomotives as indicated in 
Table III. 
Table II.-- Domestic Consumption of Petroleum, by Products, 
and Percent Increase, 1939-47 
Product 
Motor fuel 
Kerosene 
Fuel oil, total 
Distillate 
Residual 
Lubricating oil 
All other products 
Grand total 
Millions of Barrels 
1939 1947 
556 795 61 103 
m 817 298 
324 518 
24 37 
133 239 
1,231 1,989 
• Percent Increase 
t 1947 over 1939 
t3 7~ 
121 
6o 
54 
! 
80 
62 
Source: U.S. Department of Commerce, Survey of Current 
Business, July 1948. 
Since production of passenger cars was suspended 
during the war, the number of motor vehicle registrations at 
the end of 1947 represented a relatively small increase over 
prewar years. The increase in consumption of motor fuel, 
therefore, was not so pronounced as · in the case of the other 
petroleum products. However, the higher proportionate share 
of older cars in operation as compared with prewar years tend-
ed to increase the average consumption of gasoline per motor 
vehicle. This fact, together with the postwar production of 
large quantities of new cars, indicates a continuing growth 
in the demand for motor fuel. 
20. 
Table III.-- Growth in Petroleum Using Equipment, 1939-47 
Year 1 
1949 19 0 
1941 1 
194-2 
19fr4 19 ! 
1945 t 
1946 
1947 J 
Motor vehicle regis-
trations ]J 
(Excluding publicly 
owned) 
30,615,087 
32,025,365 
34,472,145 
32,582,24? 
30,4~6,608 30,0 ,189 
J0,6~8,llf9 33,9 5, 17 
37,3 0,463 
' Domestic oil 
burners ?} 
(In use at be- I 
ginning of yr.)' 
' 
1,667,745 
' 1,862,330 
2,135,125 t 
.!. 2,402,060 ! 
' 
2,386,290 
2,375,455 
2,392,265 ~ 
2,525,655 t 
2,936,845 
Diesel-electric 
locomotives 'jJ 
(Class I rail-
roads) 
525 
767 1,2 7 
1,667 
2,125 
3,046 
,,81 
,441 
5,772 
Sources: 1/ Federal Works ,Agency, Public Roads Administration, 
Highway Statistics Summary, p. 19 
g; American Petroleum Institutet Petroleum Facts and 
Figu~, Ninth Edition, p. 9a (1950) 
2{ Interstate Commerce Commission, Statistics of 
Railways in the United States, 1939-47 
c. Location of the Petroleum Industry. 
"Since the principal petroleum producing areas of 
the United States are limited and do not necessarily coincide 
with the major population centers, an adequate and efficient 
transportation system is of particular importance in gather-
ing the crude from the wells and transporting it to the refin-
eries and moving the refined products from the refineries to 
the ultimate consumer. Moreover, an increasing percentage of 
crude oil received at refineries consists of imports. While 
these imports in the past have come largely from Venezuela and 
the Caribbean area, the last few years have witnessed an 
increasing volume of imports from the Middle East. The vast-
ly increased length of haul involved in obtaining imports 
from the Middle East has an important bearing on the amount 
of transportation facilities, particularly ocean tankers, 
needed to meet our petroleum requirements."* 
The data in Table IV show the leading refining stat§s 
as measured by their crude distillation capacity compared 
with crude oil production in those same States. The ten lead-
ing refining states represented over 87 percent of the Nation's 
total refining capacity and produced 90 per cent of the Nation's 
crude oil. But as indicated by a more careful examination, 
the crude oil was not necessarily refined in the same State 
in which it was produced. Texas, with 44 percent of the total 
United States crude oil production, has only 28 percent of the 
Nation's refining capacity. Louisiana, Oklahoma, and Kansas 
are other States with crude oil production in excess of their 
refining capacity. These four states are the principal sup-
liars of crude oil to Pennsylvania, New Jersey {which produc-
es no crude oil), Illinois, Indiana, and Ohio. California 
is the only principal oil producing state where crude oil 
production, refining capacity, and marketing area approximately 
coincide. 
-l~ 9, P.21 
Table IV.--Crude Oil Production and Crude Distillation 
Capaci~of Principal Oil Refining States 
23 . 
'Crude Oil Production 'Crude Distillation Capacity 
I Thousands ! Thousands 
State 'of Barrels Percent of Barrels Percent 
' 
! 
~ 
Texas 760,505 43.9 ~ 56~,124 28.4 
California 315,176 18.2 35 ,5~0 18.0 
Pennsylvania 12,99 .7 162,0 0 8.2 
Louisiana 143,303 ~ 8.3 110,81~ 5.6 
Illinois 75,297 4.) ! 109,75 
' 
5.5 
New Jersey 
---
l 104,828 ' 5.3 Indiana 6,726 
·4 l 94,82l ' 4.8 Ohio 2,908 .2 81,28 
' 4.1 Oklahoma 134,497 7.8 ! 80,13~ ~ . 4.0 
Kansas 97,218 5.6 ! 69,05 3.5 
Total, 10 1ead.l !. 
ing refining l 
states 1,5~8,629 89.~ l 1,735,431 87.~ Other States I 1 4,795 10. J. 251,148 12. 
United States,) ' 1,733,424 100.0 ~ 1,986,579 100.0 
Total ) ~ J 
l 
Source: 
Department of the Interior, Bureau of Mines, Petroleum and 
Petroleum Products, 1946, pp. 14-15 
D. Changes in the Pattern of Petroleum Production and Con-
sumption. 
Major shifts in the location of petroleum produc-
tion and consumption areas are important factors to the 
transportation requirements of the industry. It was indicated 
in Table I V that oil refineries tend to be located nearer the 
market centers rather than the centers of crude oil production. 
The explanation lies in the fact that markets are more as-
sured and constant than are the crude oil supplies. However, 
many refineries are located in Texas and Louisiana, near 
both the supplies of crude oil and major markets accessible 
by low-cost water transportation. Any change affecting 
either the location of crude oil supplies or the location 
of market centers for the petroleum products will require 
an adjustment in the transportation pattern. 
An examination of the data presented in Table v, 
which shows the quantity of petroleum produced by States from 
1940 to 1947, reveals some interesting changes in the loca-
tion of petroleum supplies. While the total production of 
crude oil in the United States steadily increased during the 
ten-year period covered by the table, production decreased 
in the important consuming area lying in the Great Lakes and 
Ohio Valley reg ion. Production in Illinois, the principal 
oil producing State in that region during 1947, was less than 
half the quantity produced during 1940 and 1941. Production 
also steadily declined in Pennsylvania which is the principal 
oil producing State in the East. 
"A marked 'increase in crude oil production was 
indicated in California, which supplies almost entirely the 
West Coast area. Similar increases are reflected in Wyoming, 
Colorado, and Kansas, which are important suppliers to the 
Mountain and Midwest Regions. But the principal increases 
in actual number of barrels produced have occurred in 
Louisiana and Texas, which supply large quantities of both 
crude oil and refined products to both the Mississippi Valley 
area, and the east coast.*" 
The shifts in production of crude oil indicated 
above have made difficult the problem of obtaining adequate 
petroleum transportation facilities in the postwar period. 
In the Illinoiswindiana area, for example, the decline in 
crude oil production plus the general increase in demand for 
petroleum products temporarily surpassed the existing trans-
portation facilities to that area. Accordingly, pipe lines 
had to be supplemented with increased use of barge transporta-
tion and also the higher-cost rail transportation. 
Changes in the distribution pattern of the refined 
products, as well as shifts in the areas of production, are 
factors affecting the transportation requirements of the 
petroleum industry. 
It will be noted that there is a fairly close corre-
lation between population and gasoline consumption. The rela-
tive increase in consumption of gasoline in the West as com-
pared with the East may be attributed at least in part to the 
growth of population in the West. 
-~- 9' p. 42-43 
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State 
Arkansas 
California 
Colorado 
Illinois 
Indiana 
Kansas 
Kentucky 
Louisiana 
Michigan 
Montana 
New Mexico 
New York 
Ohio 
Oklahoma 
Pennsylvania 
Texas 
West Virginia 
Wyoming 
Mississippi 
Nebraska 
Other States 
Table V.--Petroleum Produced in the United States, 1940-47, by States 
(Thous ands of Barrels) 
~ . 
191.J,Q_~ __ 194.1 I 1942_ ~ _ 1.943 ~ 19Lili ~ 19U5~ --~_9_4._6 I 19Q7 
' 25 I 775' 
I 223,8811 
I 1, 626' 
'147 ,647' 
' . h., 978' 
·
1 66, 139' 
' 5,188' 
!103,584' 
! 19, 753' 
I 6, 728 1 
! 39,129' 
I 4,9991 
I 3 159 ! 
I 156: 164-1· 
I 17,353 1 1493,209 1 
I 3,444 ' 
25,711 1 4,4ool 
276 '· 
71 1 I 
26' 3271 
230,263: 
2, 150, 
132,3931 
7 ,411, 
8~,2421 
762 J I 115,908~ 
16,359, 
7,5261 
39,569, 
5,185 , 
~,510 1 15 ,702 1 1 ,750, 
505,572 1 
3,h.33 ', 
29,878 , 
15,327 , 
1,868 1 
3 I 
26,628: 
248,326, 
2, 199, 
106,3911 
6, 743, 
97,636, 
4,534, 
115,785, 
21,754, 
8,074, 
31,544~ 
5,4?1 1 
3,543, 
140,690 ; 
17,779 , 
483,097 ~ 
3,574 , 
32,812 ; 
28,833 , 
1,2)7 I 
4-5 ; 
27 ,6oo: 
284, 188~ 
2, 3201 
82,260 5,283~ 
106,178, 
7, 8831 
123,5921 
20,768, 
7 ,916 , 
38,896 , 
5,059; 
3,322' 
123,1521 
15,757; 
594,3431 ~ I 349 t 3 ,2531 1 ,807, 
635 " 
52 ' I 
29,418: 
311, 793~ 
3, 0831 
77,4131 5, 1181 
98,7621 
9 621 .. I I 
129,645, 
18,4490~ 8,6. 7 I 
39,555 ; 
4-,697 ; 
2 937 124:616 ~ 
14.,118 -
746,699 ; 
3,070 1 33,356 ~ 
16,U~ · 
69 1 1 
28,613: 
326,4821 
5' 036; 
75, 09h., 
h., 8681 
96,415, 
10,3251 
131,051 ~ 
17,267 -8 1 ·~o ' ~~ I 3{:6[~ ! 
2,828 1 
139,299 : 
12,515 
754,710 ' 
2,879 ' 
36,219! 
19,062' 
305 1 
87 1 
' 
28,3751 29,948 
31.5,179! ; 333,132 
12,0161 - l5,702 
75
6
,297, 6o,h.59 
,726 , 5,853 
97,2181 105,346 
10,578, 9,397 
143,30)1 160,291 17,074~ 16,215 
8,801 " 8,693 
- 36., 860:- 4;t' 127 
4,863 - 4-,762 
2,908 ' 3,108 
134,497 ' 141,019 
12,996 1 12,690 
760,505 ' 819,427 2,92~ ' 2,617 38,30 I 44,238 
24,21 ! 35,017 
265 I 229 
134 ' 383 
I 
1 t I I f -, -, 
To tal - ) , 1 1 , 1 1 ! United States) ·· . 1 1 1 1 _ 
· 1, 353,214 : 1,402,22~}J86 ,645 ;1505, 613 ,:~, 677,861 ~1, 713 ,474~~ 733, o44, 1, 855,711 
Source: American Petroleum Institute, Petroleum Facts and Figures 
Ninth Edition, 1950, pg . 145 · 
E. Distribution of Petroleum Traffic Among Transportation 
Agencies. 
The system which carries out the task of transport-
ing petroleum is made up of more than 156,200 miles of pipe 
lines, 447 tankers, 2,145 barges, 108,000 railroad tank cars, 
and more than 147,000 tank trucks. 
Since the flatboats of the 1860's were soon outmoded, 
pipe lines were soon brought into the picture. In 1865 the 
first pipe line was laid. At the beginning of 1949, a network 
of 156,200 miles of pipe lines carried oil to 41 States. Com-
mon carrier pipe lines engaged in interstate commerce offer 
equal facilities to every shipper and accept tenders of oil 
for transportation at posted rates. Pipe line transportation 
is the largest means of transportation for petroleum. 
Next to pipe lines, water transportation is the most 
important method of transportation for petroleum. It accounts 
for about 36 percent of the total tonnage of foreign and dom-
estic u.s. water-borne commerce. Transportation of oil by 
water has the advantage of being flexible. Tankers and barges 
can be routed according to local demands. Transportation by 
tankers can be divided into three categories: domestic, im-
ports, and exports. The major movement is domestic. All 
imports of petroleum are by tanker. The United States with 
8.6 million tons has 38 percent of the World's tanker tonnage. 
Oil barges operating on inland and coastal waterways 
may carry as much as 24,000 barrels. 
27. 
Railroad tank cars today have a capacity of about 
8,000 gallons per car on the average. Of the 140,000 tank 
cars in the United States, about 108,000 are used in petroleum 
service. The railroad offers a flexible means of transporting 
petroleum. It may go anywhere there is a railroad track, 
and may be shifted around the country to reach any market. 
Tank-car transportation has. a disadvantage of relatively 
higher costs than either marine or pipe .line transportation. 
"The motor tank truck is important mainly from the 
standpoint of moving petroleum from refinery to service station 
or consumer. There are about 147,000 tank trucks in use today 
with individual capacities ranging from a few hundred gallons 
to 7,000 gallons. The tank truck is most flexible because it 
can go anywhere there is a road.-::-" 
-l!- 8, p. 11-12 
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PART II 
METHODS OF TRANSPORTING PETROLEUM 
1• PIPE-LINE TRANSPORTATION 
A. Development of Pipe-Line Transportation 
The history of pipe-line transportation parallels 
closely the development of the petroleum industry. When oil 
was struck first in western Pennsylvania in 1859, the only 
containers available consisted of barrels to be loaded on 
flatboats or railroad cars. While the idea of using pipe 
lines to transport oil was conceived as early as 1860, the 
first successful pipe line was not laid until 1865. This 
line, 4 miles long, carried 80 barrels of oil an hour. By 
1875 a 60-mile length of 4-inch pipe, with a capacity of 7,500 
barrels of oil a day, had been completed from the wells of 
western Pennsylvania to the Pittsburgh refineries. By 1900 
the length of petroleum pipe lines totaled nearly 18,000 miles, 
and by the end of 1928 had passed the 100,000 mile mark.* The 
mileage of petroleum pipe lines has grown continuously in 
recent years along with the increased demand for petroleum 
products. At the present time there are approximately 149,000 
miles of oil lines, and an intensive program of new pipe-line 
construction is underway. 
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Refined oil pipe lines, carrying gasoline, kerosene, 
and light fuel oils have been of more recent development. The 
first reported mileage of such lines was in 1928 when 250 miles 
were in operation. Despite this late start, nearly 20,000 miles 
of refined petroleum pipe lines are in operation today. Impetus 
*10, P. 138 
was g iven to the development of the products lines when it 
was discovered that the various refined products could be 
sent through the same line in "batches" without appreciable 
mixing. 
The early pipe lines were gravity lines, and practi-
cal for only short distances. The use of a pump for forcing 
oil through pipe marked the real beginning of modern oil pipe 
lines. 
The operation of a pipe line demands a complex organ-
ization of terminals, pumps, stations, dispatchers, and commu-
nication facilities. Pumping stations are placed at 30 to 60 
mile intervals along the line to maintain the desired rate of 
flow. Usually there are tanks at these stations for the 
storage of oil in the event of a break in the line. Major 
breaks may be detected by a sudden drop in pressure. Smaller 
leaks are spotted by line walkers or planes. 
Corrosion is one of t~e major maintenance problems 
of pipe lines and much research has developed improved corro-
sion-resisting pipe line coatings. 
Machinery, to a considerable extent, has replaced 
man with the shovel in the construction of pipe lines. Almost 
every operation is now performed by machinery which has enor-
mously increased the length of line laid in a day. 
For oil pipe lines the size of pipe varies from 6 
inches to 24 inches in diameter. 
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The pipe line has outstripped all other means of 
transportation for inland movement of oil. It is not unusual 
for crude oil to be moved to a refinery, and for the refined 
product to be moved to a local distributing point, by pipe 
line .-:~o 
B. Cost Factors as an Element in the Growth of Pipe Lines 
Several important factors have contributed to the 
rapid growth of pipe lines as carriers of petroleum. Pipe 
lines have fitted well into the general scheme of integration 
found in the petroleum industry. While interstate pipe lines 
are technically accorded the status of common carriers, in 
_ actual practice their operation has more closely resembled a 
plant facility in which the oil company controls the pipe line 
as well as the oil transported through it. 
But of even greater importance is the fact that pipe 
line transportation represents the lowest cost in land trans-
portation of crude oil and refined products. 
A 1946 estimate of the comparative costs of trans-
porting petroleum prod~cts by the several types of carriers 
was submitted to the President's Advisory Committee on the 
Merchant Marine by the Sun Oil Company. ·lHt-
* 
** 
9, p. 62-65 
lJ+, P. 42 
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These costs were as follows: 
Carrier 
Railroad 
Pipe line (gasoline) 
Pipe line (crude) 
Truck 
Water 
$0.01695 
.oo445 
.00344 
.06125 
.ooo82 
~~ile water carriers have the lowest transportation 
33. j 
costs, pipe lines have a considerable advantage in cost over 
other land carriers. Thus, in 1946 rail costs were approximate-
ly four times the cost of gasoline pipe lines and nearly five 
times the costs of crude pipe lines. 
An important factor affecting the cost of trans-
porting pe·troleum by pipe-line is the size of the pipe. 
Ass uming comparable operating conditions, a 24-inch line has 
a capacity 30 times that of a 6-inch and more than 5 times that 
of a 12-inch line.~} An appreciation of the saving in operating 
expense gained by a relatively small increase in the size of 
pipe, can be obtained from the following tabulation which shows 
the average operating expenses on crude oil lines of more than 
150 miles in length in 1939 : -lH!-
Prevailing Ins ide 
Diameter (inches) 
Average (Median) unit operating 
expense (cents per barrel mile) 
-r.- 23, p. 11 
-lH :- 23, P. 30 
6 •••••.••••••••••.••••.•••• 
8 
10 
12 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
.o64 
.032 
.024 
.015 
Further experience in the operation of large 
diameter pipe lines was obtained during World War II when the 
Big Inch and Little Big Inch lines were constructed to carry 
crude and refined products from Texas to the eastern seaboard 
area. While prior to the war an average of more than 400,000 
barrels per day of crude oil moved by tanker from the Gulf 
coast to East coast ports, submarines sinkings and the need 
for mobilizing all available tankers to carry petroleum over-
seas for the a~ned forces virtually stopped this important 
water movement. The "Inch" lines were constructed partially 
to make up for the volume ordinarily carried by tankers. The 
Big Inch line, which was 24 inches indUmeter and larger than 
any other pipe line in use in this country, had a capacity of 
slightly over 300,000 barrels per day, while the smaller 20-
inch refined products line had a capacity of 235,000 barrels 
per day. These pipe lines proved to be very efficient in the 
transportation of petroleum. Considering the direct route 
followed by the pipe-lines as compared with the more circuitous 
route of tankers in going around the Florida coast, it appears 
quite possible that large pipe lines could compete, from the 
standpoint of cost, with tankers in this movement. An estimate 
of the average cost of transporting petroleum by pipe-line on 
a straight-line mileage basis has been placed at 1.34 cents 
per barrel per 100 miles for the Big Inch line as compared with 
1.76 cents per barrel per 100 miles for tankers from the Gulf 
to New York.~!- On a route-mile basis, however, tankers would 
have the advantage. It would appear that the competitive 
position of a large pipe-line might be even better today con-
sidering the increase in tanker operating costs, particularly 
in wages and fuel. 
c. Location of Pipe Lines 
As indicated in Table VI, almost half of the total 
mileage of pipe-line companies reporting to the Interstate 
Commerce Commission in 1947 was located in Texas and Oklahoma. 
Such companies in 1941 accounted for approximately 85 per cent 
of the total crude oil trunk lines and 77 per cent of the total 
gathering lines. An additional one-third of the total mileage 
of petroleum pipe lines is found in the five States of Pennsyl-
vania, Kansas, Illinois, Ohio and Missouri. 
-~ 8, p. 11 
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Table VI -- Summary of Mileage by Principal States £! 
Pipe-Line Companies Reporting to the Inter-
State Commerce Commission, I21tZ 
- - - - - -· - - - - - - - - - - - - - - - - - - - - - -
Trunk Lines Gathering 
Grand Crude Refined Line, 
State Total Percent Total Oil Oils Crude Oil 
Texas 4o,~6 33.89 25,329 24,1~ 1,185 15,097 Okla. 15, 43 13.11 8,233 7,5 2 681 7,410 
Penn. 9,791 8.21 5,~59 3,20~ 2,150 tt:~~6 Kansas 9,095 6.62 4, 35 3,~1 1,217 
Ill. 8,030 .73 5,331 4, 58 473 2, 99 
Ohio 6 ,829 5.l2 3,519 2,966 55; 3,310 Missouri ~,521 4· ; 5,521 4,9[5 56 . w. Va. ,372 3.6 556 5 9 7 3,816 
La. 3,907 3.27 2,830 2,370 460 1,077 
Ind. 3,145 2.64 2,858 2,550 308 287 
Total, 
106,759 89.48 64,171 56,571 7,6oo 42,588 10 Sts. 
Ot her 
States 12,539 10.52 9,218 4,990 4,228 3,321 
Total, 
All Sts.119,298 100.00 73,389 61,561 11,828 45,909 
Source: Interstate Commerce Commission, Statistics of Oil 
Pipe-Line Companies Reporting to the Interstate 
Commerce Commission for the Year ended December 
31, 1947, September 1948, P• 7. 
The crude oil pipe lines are particularly important 
i n carrying crude oil from the producing States of Kansas, 
Oklahoma, and Texas to the refineries located in the Great 
Lakes area. Refineries located in Illinois and Indiana obtain 
73 and 98 percent, respectively, of their crude oil by interstate 
pipe lines. It is in this area that a substantial proportion 
of the postwar construction of new pipe lines has been concan~ 
trated. 
D. Average Length of Haul 
The average length of haul of pipe-line companies 
reporting to the Interstate Commerce Commission during 1946 
was 381 miles for the refined lines and 325 miles for the 
crude lines. There was a substantial increase in the length 
of haul during the war years. This was particularly true of 
the refined oil lines, whose average length of haul in 1944 
reached 482 miles. The crude oil lines reached their maxi-
mum length of haul of 353 miles in 1942. 
Table 
Year Refined . Crude Year Refined Crude 
1937 355 317 1942 416 353 
1938 36~ 332 19fr4 fa~ 350 19~9 34 330 19 343 19 0 330 318 1945 436 333 
1941 325 334 194o 381 325 
1947 383 325 
Source: Calculated from data of barrel-miles transport~and 
barrels originated by pipe-line companies reporting 
to the Interstate Commerce Commission. 
It should be noted that the data presented in Table 
VII do not include the 1,340-mile-long Big Inch or the 1,745 
mile-long Little Big Inch pipe lines. The average lengths or 
haul were substantially longer than indicated by the table 
during the war years when these lines were in operation. 
37. 
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E. Ownership of Pipe Lines 
Pipe lines, unlike most other farms of transportation, 
have been built by oil companies to transport the oil from 
the wells to the refineries and the refined products from 
refineries to distribution centers. Pipe lines are also unique, 
as compared with other common carrier forms of transportation, 
in the sense that the ownership of the commodity carried is 
frequently the same as the ownership of the pipe-line. It is 
said that only one pipe-line has ever been built by interests 
unconnected with oil production or refining, and that line 
was unsuccessful. A large proportion of the pipe lines is owned 
or controlled by the major integrated oil companies which en-
gage in the production, transportation, refining, and market-
ing of petroleum products. Of the 70 pipe-line carriers re-
porting to the Interstate Commerce Commission in 1946, 51 
were owned or controlled by 16 major oil companies. These 
51 carriers accounted for 84 percent of the total mileage, 
94 percent of the total investment in carrier property, 96 
percent of the total operating revenues, · and handled over 90 
percent of the volume of oil received in the pipe-line system. 
Eight carriers were owned or controlled by the smaller oil 
companies, and the remaining 11 carriers had their voting stock 
so diversified that they were not controlled by any single 
company. The latter group accounted for 14 per cent of the 
total mileage, 5 percent of the investment in carrier property, 
almost 4 percent of the total operating revenues, and handled 
8.5 percent of the oil carried by all pipe lines. 
The concentration of control and own~rship of oil 
pipe lines in the major oil companies has long been a highly 
controversial subject. Those who advocate pipe-line divorce-
ment from the ownership and control of the oil companies see 
such control as a means of enforcing the monopolistic position 
of the major companies. Since the larger pipe lines are much 
more economical to operate, the smaller companies with insuf-
ficient volume to utilize large pipe lines cannot compete 
effectively with small diameter lines. Moreover, even small 
pipe lines require heavy capital investments which small com-
panies are unable to make. Accordingly, such companies are 
faced with the choice of locating their refineries near the 
sources of production and away from major consuming areas, 
paying relatively high rail and truck rates for transporting 
crude from the wells to the refineries, paying the pipe-line 
rate for sending crude through pipe lines owned by large oil 
companies, or selling the crude to the major companies at the 
point of production. To the extent that the pipe-line rate 
exceeds the actual cost of transporting the oil, the small 
operator is at a disadvantage compared with his competitor 
who owns or controls the pipe line. 
On the other hand, those who favor integration 
point out· that pipe lines are highly specialized and are more 
in the nature of a plant facility. The construction of pipe 
lines to new oil fields involves highly speculative risks, 
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which a company operating a pipe-line independently of other 
operations might be reluctant to take. The large integrated 
companies point out that the independent companies benefit 
by pipe lines being ex tended to new areas more quickly than 
might otherwise be done. 
F. Re gulation of Pipe Lines 
Prior to 1906 there was no provision f or Federal 
regulation of pipe lines, regulation, if any~ being left to 
the States. In 1906 the Hepburn Act was enacted into law, 
amending Section 1 of the Act to Regulate Commerce, 1887, 
providing - "That the provisions of this Act shall apply to 
any corporation or any person or persons engaged in the trans-
portation of oil or other commodity, except water and except 
natural or artificial gas, by means of pipe lines, or partly 
4-0. 
by pipe lines and partly by railroad,_ or partly by pipe lines 
and partly by water, who shall be considered and held to be 
common carriers within the meaning and purpose of this Act •••• "-:<-
In 1912 the Interstate Commerce Commission undertook 
a study of the status of oil pipe lines as common carriers. 
After its investigation the Commission decided that the 
Interstate Commerce Act, as amended, impressed the obligations 
of a common carrier upon a pipe line engaged in the transporta-
tion of oil in interstate commerce, even though such pipe-line 
was built over its privately acquired right of way and trans-
ported only its own oil. 
~<- 18 
Accordingly, the Commission entered an order requiring the 
interstate pipe-line companies to file schedules of their 
rates and charges for the transportation of oil in compli-
ance with the provisions of Section 6 of the Interstate 
Commerce Act.{i-
"The enactment of the Transportation Act .of 1920 
eliminated from Section 1 of the Interstate Commerce Act 
the phrase "who shall be considered and held to be common 
carriers within the meaning and purpose of' this Act." It 
also specified in Section 1 (3) that 11 The term 'common 
carrier• •••• shall include all pipe-line companies •••• en-
gaged in such transportation as aforesaid as common carriers 
for hire." Thus, the wording of the Act as amended declared 
all interstate oil pipe lines to be common carriers and sub-
ject to the further provisions of' the Act regulating common 
carriers including the requirement to provide and furnish 
transportation upon reasonable requests therefore and to estab-
lish through routes and just and reasonable ra te_s. These pro-
visions were left unchanged by the Transportation Act of 1940. 
Interstate pipe-line companies are also subject to the provi-
sions of the Interstate Commerce Act prescribing accounting 
rules and regulations and must f'ile with the Commission quar-
terly and annual f'inancial and operating reports."-:~* 
* 13, P. 19-21 
*~'" 13, P. 29 
"While interstate oil pipe lines are subject to the 
Interstate Commerce Commission's procedural and rate-making 
regulations affecting common carriers, many of the provisions 
of the Interstate Commerce Act governing other transportation 
agencies do not apply to pipe lines. Pipe-line companies are 
not, for example, required to obtain a certificate of public 
convenience and necessity for construction of new facilities 
or extension of old facilities as is generally required of 
other forms of transportation and as is required of natural 
42-
gas pipe lines under regulation of the Federal Power Commission. 
Nor are the pipe lines subject to the 'Commodities clause' 
prohibiting the transportation of commodities owned by the 
carrier as in the case of the railroads. The issuance of 
securities, safety provisions, and procedures of reorganiza-
tion are among the several other activities of pipe lines not 
subject to provisions of the Interstate Commerce Act. 11 -l<-
Despite the effect of legislation and regulation 
by the Commission to make the Interstate pipe-line companies 
common carriers, and despite the activities of the Department 
of Justice, the problem of the independent producers apparent-
ly has not been fully solved. The pipe lines are frequently 
loaded to capacity, and consequently are not able to carry 
the products of independent companies. Lack of adequate 
storage capacity at pipe-line terminals is another problem 
the independent frequently faces which prevents him from 
utilizing pipe-line facilities. Finally, a company which is 
-:i-13, p. 30 
able to make a profit on the production of its wells,another 
profit on the transportation of crude to the refineries, 
and s t ill another profit on its refinery operations is 
inherently in a better competitive position than the company 
which must make its entire profit on one phase of the opera-
tion. 
G. Trends in Location of Refineries 
The trend in the refining field has been toward 
locating larger refineries at marketing centers rather than 
near the sources of supply. The technically trained person-
nel and larger labor forces needed for larger refineries, as 
well as the greater capital requirements, are usually more 
readily available at these marketing centers. Moreover, as 
indicated earlier the possibility that oil supplies at parti-
cular fields will diminish serves as a deterrent to locating 
refineries near the oil fields. 
Refineries located at marketing centers depend on 
pipe lines and water tr~1sport by tanker or barge for their 
principal source of crude. It appears likely that the ex-
tent to which the large integrated oil companies own pipe-
line and water transportation facilities has contributed to 
the location of refineries at marketing centers. The small 
companies, without the capital resources required for the 
construction of pipe lines, have generally located their 
refineries near the source of supply. When that single 
source is depleted, the small refiner must face the expen-
s i ve alternatives of either relocating his plant or trans-
porting crude from other sources.* 
Very lit t le oil is produced in Indi·ana, and refiner-
ies located in that State receive supplies principally from 
Kansas, Oklahoma, and Texas. As shown in Table VIII, of the 
94,735,000 barrels received by Indiana refineries during 1947, 
92,889,600 barrels were delivered by pipe lines and only 
1,846,000 barrels by tank cars and trucks. Of the total, 
1,855,6oo,ooo parrels of crude oil received at refineries 
during 19~7, 1,362,392,000 barrels were delivered by pipe 
lines. 
Refineries located in the States of Texas and 
Louisiana enjoy certain advantages in being located near large 
sources of supply. They also are located near the market in 
the sense that they have access to relatively low-cost water 
transportation for transporting their products both to East 
coast and Gulf points and also to market centers located on 
the Mississippi River system.** 
Table VIII follows. 
* 9, P. 70 
** 9, P. 71 
• 
~ Table VIII--Total Receipts of Crude Oil at ' Refineries bK Method of Transportation 
and by States, 19 7 
(Thousands of Barrels) 
Intrastate Interstate 
Total Pipe Tank Cars Pipe Tank Cars . Imports 
State RecEipts Lines And Trucks Boats Lines And Trucks Boats Boats 
Arkansas 16,368 15,70' 167 -- 474 24 California 303,588 253,78 2,333 46,110 
--
1,361 
Colorado 4,731 415 218 -- 2,868 1,230 
Georgia 3,867 -- -- -- -- 28g gz1 2,924 Illinois 11~,1 7 21,278 1,775 -- 83,169 6,3~ 
Indiana 6 ,735 36 -- -- 92,853 1,8 6 
Kansas 7,825 48,511 852 -- 16,2k7 2,215 
Kentucky 18,6b3 1,783 275 3,556 1,1 4 1,582 10,316 
Louisiana 147,6 6 52,360 1,378 25,10 50,701 8,128 ~.99; Maryland 20,460 -- -- -- -- 1 ,62 5,534 
Massachusetts 16,939 - , 45 9,294 -- -- -- -- --
Michigan 28,161 13,115 3,011 -- 11,681 3~~ Missouri 10,468 -- -- -- 10,~4 
Montana 11,732 4,743 452 -- 5, 0 732 
New Jersey 109, ll.j_l -- -- -- 5,2~3 -- 70,229 33,669 
New Mexico 3,814 3,022 10 -- 7 2 
New York 
--
Q-
East 15,190 -- -- -- -- -- 7,197 7,993 
West 13,643 3,315 -- -- 9,861 467 Q-
Ohio -- -- -- -- -- --
East 2~,~65 1,387 31 -- 23,119 28 West 4 ' 44 43 34 -- 45,889 1~ 305 Oklahoma 74,2 55,328 787 -- 18,125 4 
Pennsylvania 
-- -- --
-- --
--
East 131,123 -- -- -- 43 -- 93,767 37,313 
West 1~,856 10,853 117 -- 6,755 131 --Texas 52 :~6~ 403,701 7,259 33,903 53,123 8~0 24,770 805 Utah -- -- -- 8,~19 2 1 
Vvest Virginia 4,207 1,839 59 -- 1, 85 150 474 
Wyoming 2~z24~ 212622 lzlOO -- 1,105 116 
ID.S. Total 21228,28 12 2858 1082672 449z55!± 26 222!± 2!:J:0 2222 27z5.22 1 2 855 2600 
Source: American Petroleum Inst., Petroleum Facts and Figures, 9nth edition, 1950, P.269 
H. Recent Trends in Pipe-Line Transportation. 
As was indicated earlier, petroleum transportation 
has tended to return to its prewar pattern. Tankers have 
resumed the important Gulf to North Atlantic servke , while the 
Big Inch pipe lines no longer carry crude oil or refined pro-
ducts to the East Coast area. While the percent of petroleum 
carried by pipe lines has dropped from the wartime peak, the 
quantity carried by pipe lines during the postwar years has 
been much greater than that carried in 1940, as shown in 
Table IX. The number of barrels of crude oil having trunk-
line movement during 1947 represented a 61 percent increase 
over similar movements during 1940 • . An even greater percentage 
increase occurred in the case of refined oils. 
While the trend in quantity of petroleum carried by 
pipe lines has been upward, the trend in average revenue per 
barrel has been downward. As shown in Table X, average reven-
ue per barrel originated in 1931 was 44 cents. By 1934, when 
the Interstate Commerce Commission started an investigation 
into pipe-line rates, the average revenue per barrel had 
dropped to about 34 cents. From 1935 to 1938 the average 
revenue per barrel was about 26 cents, while from 1939 to 
1941 it was 24 cents. Since 1941 the average revenue per 
barrel has declined slightly each year, reaching20 cents in 
1946. 
Tables IX and X follow. 
• 
r--
....:::t 
Year 
1940 
1941 
1942 
1943 
19~ 194 
. 1946 
1947 
Source: 
Table IX.-- Number of Barrels Having Trunk-Line Movement and Number 
of Barrel-Miles of Petroleum Transported £I Interstate 
Oil Pipe Line Companies, 1940~47. 
Number of Barrels Having Trunk- Number of Barrel Miles 
Line Movement (Trunk Lines) 
(Thousands) 
Crude Oil Refined Oils Crude Oil Refined Oils 
1,112,326,127 95,236,91~ 282,192,377 2~,740,6~6 1,283,735,785 106,416,52 32t,036,5~7 2 , 71j.8, 1 
1, 347, 74~, 120 112,455,812 34 ,051,1 2 38,M2,658 
1,504,07 ,981 195,906,804 393,029,547 6o, 96,435 
l, 749,577' 159 251,3~,847 437,679,901 l0,916,54~ 
.l,b2l,440,553 228,2 ,175 42~' ~42' 740 5,360,29 1, 64,569,595 217,4l2,898 4? , 43.lb3 58,752,072 
1,797,9 9,737 245,1 1,310 465,503,9 1 71,554,783 
Interstate Commerce Commission, Statistics of Oil Pipe Line Companies 
Reporting to th~ Interstate Commerce Commission, for the years ending 
December 31, 1940-47. 
Table X.--Number of Barrels Originated, Operating 
Revenues, and Expenses, and Average Operating 
Revenues and Expenses per Barrel ~rigi~ated by 
Interstate Oil Pipe-Line C9mpanies. 
Year 
1931 
1932 
193~ . 193 
1935 
1936 
1937 
Number of 
Barrels 
Originated 
so4,793,78o 
532,~95,78~ 566, 41,19 
592,595,404 
766,588,403 
8o6,6oo,l25 
58, 00,721 ~48,,48,365 1938 
19,9 872,980,220 
19 0 958,302,690 
1941 1,053,~85,292 
1942 1,073, 00,382 
19~ 1,266,114,83l 
19 1,4?4,164,78 
1945 1,44i,884,263 
1946 1,~72,88 ,651 
1947 1, 18,004,130 
Operating 
Revenue 
(Dollars) 
222,9hlf,026 
211,7 ,647 
217,162,354 
199,1 5,597 
197 ,368,209 
219,057,109 
248,198,239 
228,215,055 
212,466,138 
225,760, )+82 
251,684,772 
245,061,060 
276,652,251 
310,19~,453 
304,2o ,132 
293,722,598 
325,223,884 
Operating Operating 
Operating Revenue Expenses 
Expenses 1/ Per Barrel Per bbl.l/ (Dollars) (Cents) (Cents) 
~6,236,854 44.17 1~.06 6,003,032 39.74 1 .14 
85,37,,8~5 38.63 15.ob 86,88 ,1 2 33. 1 14.6 
89,363,921 25.75 11.66 
92,898,880 2b.l6 11.52 9~,6~1,037 2 .17 10.51 
9 ,7 1,126 26.5~ 11.51 97,12~,86 24.3 11.1~ 101,44. ,970 23.5 10.6 
110, 8,~1 23.89 10.4 
123,506,9 9 22.82 11.50 
148,~7,937 21.85 11.72 
172,3 7,510 21.78 12.10 
191,667,755 21.10 13.2~ 183,869,101 19.94 12.4 
214,681,999 20.10 13.27 
1/Data shown do not include taxes, interest on long term debt, 
or return on investment. 
Source: Interstate Commerce Commission, Statistics of Oil 
Pipe-Line Companies Reporting to the Interstate 
Commerce Commission, for the years ending 
December 31, 1931-47. 
Although the average operating expense per barrel 
originated has declined from the 19 cents per barrel average 
in 1931, the decline in expense has not been as marked as the 
average reduction in revenue per barrel. In 1937 and again 
in 1941, the average operating expense per barrel reached the 
low point of 10.5 cents. Since 1941 the- trend of expense per 
barrel again has been upward. 
Notwithstanding the decline in average revenue per 
barrel, the operation of pipe-line companies continued to be 
profitable. The 71 interstate pipe-line companies reporting 
to the Commission in 1947 had a total investment in carrier 
property of $1,225,168,434 before depreciation and $578,045,283 
after depreciation. Their operating revenues in that same 
year amounted to $325,223,884, while their operating expenses 
totaled $214,681,999. The combined net income of the companies 
before Federal taxes was $97,514,248 and after such taxes was 
$53,144,549. ~~ 
Pipe-Line Construction Since the War 
"Despite the shortage of steel for producing pipe, 
the oil industry has been able to expand its pipe-line facil-
ities to a major extent since the war. The interstate oil 
pipe-line companies reporting to the Interstate Commerce 
Commission during 1946 showed a total increase of 3,193 miles 
over the mileage reported in 1945, and a further increase of 
~!- 22, p. 4 
2,754 miles during 1947. Of the total increase of 5,947 
miles of interstate pipe-line during 1946 and 1947, 1,985 
miles represented extensions of crude oil trunk lines; 
2,047 miles extension of refined oils trunk lines, and the 
remainder of crude oil gathering lines. 11 -l~ 
A survey made as of September 1, 1948, shows the 
following mileages of principal oil pipe lines completed, 
under construction, or planned since the termination of the 
Oil Lines 
Mileage 
Status Crude Products Lines Total 
Completed 3,502 5,045 8,547 
Under construction 556 576 1,132 
Planned 2z681 892 6z212 
Total 9,745 6,513 16,258 
The 648-mile, 20-inch line of the Magnolia Pipe 
Line Company from Corsicana, Texas to Patoka, Illinois, 
began operation in July, 1948 with a capacity of 100,000 bar-
rels of crude. It is expected that this and other large-
diameter lines will increase their deliveries into the East 
Chicago and St. Louis refining areas from 659,000 barrels 
daily in 1947 to 1,025,500 barrels daily in 1949. Th is is 
in sharp contrast to the pipe-line capacity of 592,800 barrels 
->:- 22, p. 7 
.. ~·i:.. 16 
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daily into those areas at the termination of the war.~~ 
It is expected that the nearly 1,900 miles of 
products lines planned will add a daily capacity of over 150,999 
barrels of re f ined products to the pipe-line system. 
It is evident that completion of these lines will 
greatly increase the supply of petroleum to consuming centers 
in the Midwest which are particularly dependent upon pipe 
lines for their petroleum requirements. These pipe line 
completions will also relieve some of the pressure upon other 
transportation facilities which have been called upon to 
make up for the deficiency resulting from the inadequate capa-
city of the pipe lines to meet the petroleum demands of the 
Midwestern area. 
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II. PETRO~~ TRANSPORT BY WATER 
"Transportation of crude petroleum and petroleum 
products by water occupies a position of strategic importance 
in the movement of these commodities. This importance is 
demonstrated by the fact that 76 percent of all crude oil 
refining capacity in the United States in 1944 was located at 
ports on the Atlantic, Gulf, and Pacific Coasts, the Great 
Lakes, and the navigable inland waterways."* Some indica-
tion of the dependence of East Coast refineries upon water 
transportation was indicated in Table VIII which shows 
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total receipts of crude oil at refineries by method of trans-
portation and by States. It will be noted that refineries 
located in Maryland, New Jersey, Massachusetts, eastern New 
York, and eastern Pennsylvania received all, or substantially 
all, their crude oil by means of water transportation during 
1947. These data include both petroleum imports and domestic 
tanker shipments from the Gulf coast to the eastern refineries. 
The equipment employed in the water trans portation 
of petroleum consists of tank ships or tankers and oil barges. 
Tankers are ocean-going vessels which are used in the inter-
coastal, coastwise and foreign trades. Oil barges are designed 
to operate on the navigable inland waterways and the protected 
coastal waterways. The barges are propelled by towboats in 
-~ 11, P. 21 
tows averag ing 8 to 10 barges per tow. There is a wide 
range in the carrying capacity of each barge, but the usua l 
capacity of the modern petroleum barge ranges from 9,000 
to 22,000 barrels.~~ These capacities compare with the 200-
barrel capacity of the typical railroad tank car. 
A. Development of Petroleum Transport by Water 
The transportation problems arising from the discov-
ery of oil at Titusville, Pennsylvania, in 1859 have been 
many. One of the earliest solutions was to float the oil 
down the Pennsylvania creeks in wooden barrels on flat boats. 
These flat boats were soon replaced by scows which could 
carry oil in their hulls. 
From these early beginnings has developed the 
modern barge which provides an economical and efficient 
means for transporting petroleum and petroleum products in 
bulk. The Mississippi River and its tributaries, as well as 
the coastal harbors and rivers, serve as principal waterways 
for the movement of oil by barge. 
The first development in deep water transportation 
of oil was to load barrels of oil on the decks of schooners 
f or movement to points on the coast. The next step was to 
install tanks in the hulls of sailing ships and, finally, in 
1888 the first all steel tanker of modern design was built. 
Tankers in excess of 200,000 barrel capacity are now in 
* 11, P. 23 
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operation, and others are being built to carry as much as 
300,000 barrels. 
"The hull of a modern tanker is divided into 
compartments by means of transverse and longitudinal bulk-
heads, the oil being carried directly against the hull plating. 
Cargo is loaded into tankers by shore pumps, at rates up to 
20,000 barrels an hour; and it is discharged from the tanker 
by means of ships' pumps, at rates up to 18,000 barrels an 
hour. 
Prior to World War II the average American tanker 
had a capacity of about 75,000 barrels and a speed of 14 knots. 
The T-2 tanker, on which construction was concentrated during 
the war, is slightly larger and faster, and has a capacity 
of 138,000 barrels. The large volume of oil which can be 
carried in a tanker, and the speed with which it can be loaded 
and discharged, have produced extremely low ton-mile costs. 
Tankers are indispensable for overseas movement of 
oil. In addition, there is a substantial coastwise movement 
of crude oil and, to a lesser extent, petroleum products. 
Tankers will become increasingly important as the 
production in foreign fields is increased. Estimates of futnre 
shipping development show tankers comprising almost half of the 
total United States merchant fleet."-::-
~- 9, p. 66 
B. Pattern of Petroleum Shipments by Water 
Trans portation of petroleum by water is character-
ized by three major movements. All imports of petroleum are 
carried in tankers. These imports, which originate chiefly 
in the Caribbean area, terminate largely at East Coast re-
fineries although some shipments do terminate in the Gulf 
area. 
During the past few years an increasing volume of 
crude petroleum has been shipped to the East Coast from the 
Persian Gulf. While such shipments up to 1948 constituted on-
ly a small percentage of total crude receipts, they are now 
of particular interest as the possible forerunner of a new 
traffic pattern, which may see an increasing amount of crude 
oil i mported from the Middle East in view of the reported vast 
reserves of oil in that area. One of the obstacles to a more 
rap id development of imports from the Mi ddle East is the round-
trip distance of 17,028 nautical miles as compared with the 
round-trip mileage of 3,798 nautical miles from the Caribbean 
to the East Coast. It is interesting to note, however, that 
of the tankers now on order or under construction, a number 
are of the super-tanker type with a capacity of 228,000 bar-
rels and a speed of 16 knots. Such tankers no doubt will be 
particularly efficient in the carrying of petroleum over long 
distances at low cost, and appear to be constructed with the 
Middle East trade in view. 
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Under present conditions East Coast refineries 
have the advantage in location for utilizing imports of 
crude from the Middle East, in the absence of either crude 
oil pipe lines or an adequate waterway from the East Coast 
to the Midwest. 
The second major movement of petroleum by water is 
the shipment of crude and refined petroleum from the Gulf 
Coast to the East Coast. The reliance of East Coast refiner-
ies upon this traffic movement for their supplies of crude 
has already been noted. These shipments are made largely 
by tankers, although there is some movement of refined pro-
ducts by barge from Texas and Louisiana to South Atlantic 
ports. 
The data in Table XI show the trend in tanker move-
ment of petroleum products from the Gulf Coast to East Coast 
ports from 1938 to 1947. Here again it will be noted that 
except for the war years there has been a steady increase in 
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the quantity of petroleum shipped to the East Coast by tankers. 
The quantity shipped in 1947, for example, was approximately 
40 percent greater than that shipped during 1938. Crude oil 
accounted for the largest volume of any single product trans-
ported, and during 1947 crude oil and gasoline together account-
ed for nearly two-thirds of the total volume of products deliv-
ered to the East Coast by tanker. 
Table XI.-- Tanker Movement of Petroleum from Gulf Coast 
to East Coast Ports, 19y8-47 
(Thousands of Barrels 
1947 19Lb6 1945 1944 1943 · 
Crude oil 197,g22 189,961 73,502 14,248 4,988 
Gasoline 132, 30 12~,967 48,793 23,133 22,431 
Kerosene 34,222 3 ,335 13,228 5,185 5,116 
Gas oil and ) 
distillate ) 80,533 68,851 28,175 13,123 14,832 
Residual ) 
61,189 55,186 20,453 13,046 fuel oil) 37,192 
Lubricating) 
7,289 6,6oo oil ) 1,024 ( ) ( ) 
Miscellaneous) 2,790 
products ) 3,271 2,177 ( 19~) ( 85!±) 
Total 515,456 481,690 204,091 76,33 61,267 
1942 1941 1940 1939 1938 
Crude oil 30,803 147,288 162,063 157,819 150,716 
Gasoline 33,753 130,534 119,1~ 114,634 105,036 
Kerosene 8,999 25,300 27,2 2 22,40 19,915 
Gas oil and) 
distillate) 20,341 4.2,620 44,429 34,701 29,187 
Residual ) 
75,923 67,346 65,446 56,987 fuel oil) 27,149 
Lubricating) 
8,148 7,463 6,555 4,451 oil ) 2,130 
Miscellaneous) 
products ) 6~~ 256 616 ~85 ~~~ Total 123,81 430,769 428, 321 4o2, o43 366,7 
Sources: American Petroleum Institute, Petroleum Facts and 
Figures, seventh and eighth editions, pp. 137 and 
147. 
The 1947 movement of petroleum by tanker and barge 
from the Gulf Coast to the East Coast is shown in somewhat 
greater detail in Table XII which indicates more specifically 
Table XII.-- Movement of Tanker and Barge Shipments of Crude 
Oil and Gasoline from the Gulf Coast to the 
East Coast During 1947 by State of Origin and 
Coastal Area Destination. 
Tankers: 
From Texas to: 
New England 
Middle Atlantic 
South Atlantic 
Total Texas 
From Louisiana to: 
New England 
Middle Atlantic 
South Atlantic 
Total Louisiana 
. Total, Tankers 
Barges: 
From Texas to South 
Atlantic 
From La. to So. Atlantic 
Total, Barges 
Total, tankers and barges 
(Barrels) 
Crude Oil 
9,713,891 
163,939,i.L57 
. 30,885 
173,684:.233 
845,460 
24,976,561 
305,916 
26,127,937 
199,812,170 
199,812,170 
Gasoline 
18,3L.l,5,33 
61,682,146 
32,9llj.,810 
112,93e,J+89 
4,162,248 
7,199,4,32 
4,63i.L,641 
15,996,321 
128,934,810 
l,li.L6,753 
2,283, 680 
3,430,433 
132,365,243 
Source: Water Transportation Figures, Summary of Tanker 
and Barge Shipments in Barrels from Gulf to 
East Coast. Pg . 68 
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the areas of' orig ination and destination. It will be noted 
that the great bulk of' the petroleum movement in this trade 
is the tanker movement f'rom Texas to the Middle Atlantic ports 
which accounts for about 60 percent of the total traffic. 
The third large movement of petroleum by water con-
sists of shipments of crude oil and refined products on the 
Mississippi River and its tributaries. These shipments for 
the most part move upstream from Texas and Louisiana origins 
to destinations on the upper Mississippi and its tributaries. 
This traffic has become of particular importance in recent 
years. 
The principal commodities involved in this traffic 
are crude oil and refined petroleum oils (chiefly gasoline 
and kerosene). In 1946 crude oil accounted for one-third of 
the long-haul petroleum traffic on the Mississippi while refined 
petroleum oils accounted for three-fifths of such traffic. The 
remaining traffic was composed of fuel oils, lubricating oils, 
and other petroleum products. 
C. Employment of the Tanker Fleet and Barges in the Petroleum 
Trade. 
Table XIII shows by areas employment of the total 
United States tank-ship fleet as of April 1, 1948. Approximate-
ly 46 percent of the total tonnage, or 235 vessels were engaged 
in the transportation of petroleum products from Gulf ports to 
the East Coast. While there has been only a small increase 
in the number of vessels, there has been a considerable 
increase in the carrying capacity of the vessels, since many 
of the vessels now in service are larger and faster than 
those in use before the war. 
A substantial number of tankers are also employed 
in the transportation of crude petroleum to the United States 
from the Caribbean area including the West Indies, Bermuda, 
and the north coast of South America. As of April 1, 1948, 
77 vessels were engaged in this trade. On the same date 60 
United States vessels were engaged in the several foreign-to-
foreign trades. 
As was indicated previously, barges operating on 
the navigable inland waterways of the United States are a 
significant factor in the transportation of petroleum pro-
ducts. This is particularly true of the areas served by the 
Mississippi, Illinois, and Ohio Rivers and the intracoastal 
canal. 
- - ·- -
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Table XIII.--Employment of United States Tanker Fleet £I 
Areas as of April 1, 1948 
.Area 
Number of 
Vessels 
Domestic trade 
Atlantic Gulf 
Pacific Coast 
Intercoastal 
Hawaii 
Puerto Rico 
Alaska 
Total 
United States to near-by foreign 
Canada 
Mexico 
West Indies, Bermuda and north 
coast of South America 
Total 
United States to overseas foreign 
Atlantic Europe and United 
Kingdom 
Persian Gulf 
Orient and Far East 
Total 
Foreign to foreign 
Persian Gulf to Far East 
and Australia 
Persian Gulf-East Mediterranean 
to Europe 
West Indies to Europe 
West Indies to South America 
Other foreign t o foreign 
Total 
Laid-up vessels 
Permanently laid-up 
Temporarily laid-up 
Total 
Grand Total 
235 
30 
3 
7 
5 
1 
28"1 
3 
2 
2 
~ 
11 
7 
15 16 
9 
fa 
20 
78 
98" 
532 
Percentage of 
Total Employment 
45.7 
5.3 0.5 
1.2 
o.6 
0.1 
53.1+ 
o.6 
o.4 
15.5 16.5 
o.L. 
o.6 
1.0 
2.0 
1.5 
3.2 
3.3 
1.8 
2.8 
12."6' 
2.5 
.!.l!.Q 
1:53 
100.0 
Source: Analysis of World Tankship Fleets as of April 1, 1948, 
Report prepared bythe National Petroleum Council, 
based upon United States Maritime Commission data. 
D. Costs of Transporting Petroleum by Water 
As indicated in a preceding section of this report, 
water carriers enjoy the lowest cost of all types of carriers 
in the transportation of petroleum. The cost of transporting 
petroleum by water in 1946 was estimated at less than 1 mill 
for water carriers, as compared with over 3 mills for cr ude 
pipe lines and ove r 4 mills for refined products pipe lines. 
In a dd ition to their low cost, water carriers possess one other 
advantage over pipe lines. Tankers and barges are flexible 
and can be routed according to local demands for petroleum. 
Pipe lines, on the other hand, are fixed and cannot be moved 
readily to new locations. Moreover, pipe lines are most 
economical when operated at full or near--full capacity, 
and units cannot be readily withdrawn or added as the demand 
for petroleum fluctuates. 
The relatively low costs of transporting petroleum 
by water are ordinarily reflected in correspondingly low rates. 
During normal times charter-tanker rates fluctuate considerably, 
depending uponthe supply of and demand for vessels. Since 
part of the tanker transportation was performed by Government-
o·.nmed tankers for a period follo wine the war, the scale of 
rates established by the Maritime Commission for Govern.'1lent 
vessels served as a rate ceiling to which the private tanker 
rates rose. After a virtually complete resumption of private 
operations, the Maritime Commission on July 1, 1948 in Rate 
Order No. 432 canceled its voyage charter rates on petroleum 
to and between continental United States ports.~~ 
Very little data are available on contract rates 
for the transportation of petroleum b y barge on the inland 
waterways. The following tabulation shows the average con-
tract rates charged on the Mississippi River System:-::-* 
Distance 
(Miles) 
100 
300 
.500 
700 
900 
1,100 
Per net 
ton--
$ 0.40 
0.95 
1.30 
1.95 
2.60 
2.65 
Approximate Rate 
Per net ton-mile (MiiTS)--
4.0 
3.2 
2.6 
2.8 
2.9 
2.4 
Barge contract rates, like tanker rates, fluctuate according 
to the relative supply and demand of barges, with the cost 
of operation cons ti tu ting a fl·oor below which rates will not 
generally fall. The large volume of Mississippi River petrol-
eum shipments since the war has tended to maintain barge rates 
at a relatively high level • . While the actual cost of opera-
tion will vary widely with the type of equipment used, the 
waterway it is operated on, and other factors, it is believed 
that, under current cost conditions, petroleum can be trans-
ported economically by barge on the Mississippi for as low as 
1.5 mills per ton-mile.-~-:1-* 
* 11, P. 38 
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E. The Tank Ship Building Program 
In order to meet the increasing demands put upon 
the water carriers because of the growing use of petroleum 
products, an ambitious construction program is underway, not 
only in the United States but also in other major maritime 
countries. This is in addition to the extensive construction 
program carried on during the war which resulted in a net 
addition tm the world tanker fleets despite the wartu1e 
casualties. 
As of January 1, 1949, 61 tankers, totaling 
1,592,0~-9 dead-weight tons, were under construction or under 
contract in. American shipyards. The majority of these vessels 
are of the very large of super-tanker type. In fact, S3 of 
the new tanker vessels are to be of 26,000 dead-weight tons 
or over with a capacity of over 200,000 barrels each. Such 
tankers will be especially adaptable to meeting the needs of 
the United States for imports of petroleum from other countries. 
These tankers will have a speed of a pproximately 16 knots and 
will be equipped with pumps capable of discharging 22,000 
barrels, or over 3,000 tons per hour of 30-degree crude oil.~~ 
~~ 11, p. 48 
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III. PETROLEUM TRANSPORT BY RAIL 
A. Development of Petroleum Transportation by Rail 
Following the discovery of oil in Pennsylvania, 
barrels filled with oil were loaded into railroad cars after 
having been hauled in wagons or floated on barges to the 
nearest railhead. A method for handling larger volume was 
needed, and ~:gain necessity was the nmother of invention." 
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Early in 1865 Amos Densmore constructed a flat car 
carrying two large wooden tanks, considered the first "success-
ful" tank car. This development met· with such favor that 
several hundred were placed in operation. Most of the later 
models were constructed o~ iron. In the late 1860's the 
ancestor to the present tank car appeared. This tank was one 
unit, horizontal and cylindrical, and fitted with a dome which 
allowed the oil to expand without injury to the tank. The 
capacity was initially about 90 barrels; but · sometime later 
was increased to 100 barrels. 
In 1893 the Harvey Steel Car and Repair Works cons-
tructed and sold to the Union Tank Line Company the first all-
steel tank car. When the .railroads commenced to build large 
steel freight cars, and to install gravity or so called hump 
yards, a superior type of tank car was required. In 1900 
J.W. VanDyke developed his all steel type of tank car and 
in October 1901 the first car of this type was put into ser-
vice. It was designed so that the tank itself would act as 
the connecting link between the trucks, so that it was not 
necessary to have an underframe. Two cast iron supports or 
saddles which were riveted direct to the tank were cast with 
center plates ritting into the center plate or the truck. 
The saddle not only supported the tank, but was designed 
to withstand the blows or service and transmit them through 
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the tank. This type or tank car was round to be very satisrac-
tory and many thousands were constructed. 
In 1903, a committee or the Master Car Builders 
As s ociation presented report on the proper design ror the 
construction or tank car equipment for the safe transporta-
tion of volatile oils. As a result or that report, and 
investigations in later years, there have been a number or 
major improvements principally in strengthening the carriage 
and the tank, and in increasing the capacity. Modern tank 
cars have also kept up with the development of new products in 
the petroleum industry; and today they are lined with alum-
inum, nickel, rubber, zinc, lithcote, glass and many other 
materials, ror protection or the products loaded in them. 
Some are insulated either to retain heat or to exclude heat. 
Some have coils to apply heat for liquerying products such 
as asphalt. Others are constructed to withstand h i gh internal 
pressures, such as those used for the transportation of liquef-ied 
petroleum gas. There are more than 200 dirferent types or 
tank cars designed for s pecial purposes. 
Tank cars range in capacity from less than 4,000 
gallons to 16,000 gallons; contain from one to six compartments; 
and vary in cost from . $ 3 , 000 to $18,000 a car. 
B. Worl d War II Revive s the Tank Car Business 
Pr ior to World War II, t he tank car was meeting 
increas ed competition in the movement of petroleum. Its use 
for bring ing crude oil to r efineries had been almost replaced 
by the network of crude oil gathering and trunk lines. More 
and more long hauls of motor gasoline had been made by water-
borne transport and products pipeline, supplemented by truck 
transport. Also the techniques of successive batching of 
kerosene and distillates with gasoline through the same 
product pipelines were being utilized. All of these develop-
ments resulted in re gular decreases in the proportion of the 
total volume transported by tank car. 
Then came the war. The coastal flow of petroleum 
products was interrupted. Reliance had to be placed on over-
l and movement of petroleum t o maintain the economy and to fuel 
the war . effort. The success of the railroads and tank cars to 
this end exceeded expectations. Tank cars were brought from 
all corne.rs of the Nation and placed in long-haul service to 
the East Coast and later to the West Coast, and at the same 
time, virtually all short-haul was placed on truck transports. 
Tank cars were the flexible mode of transportation turned to 
for emergency long-haul movement. 
This vital railroad service to the nation was 
accomplished as a result of close cooperation between the 
railroad industry and the petroleum industry, between the 
railroads and the tank car owning companies, between the 
railroads and the government, and between the railroads 
themselves. It was an emergency service which saved the 
Atlantic seaboard of the United States from a threatened oil 
famine. It was a revolution in transportation;-a radical 
change which had to be made almost overnight, in the methods 
of transporting petroleum, in order to supply the densely 
populated Eastern States with the oil they had to have in 
order to keep the wheels turning. 
Following the war, there have been changes modify-
ing the use of tank cars. The number of miles per trip is 
greater than prewar. The number of days that railroad 
terminal service is available has been reduced. Tank car 
turn-around time has been lengthened. The number of cars 
required to deliver the same tonnage has increased. A tight 
supply situation of tank cars, as well as other modes of 
transportation of petroleum, developed during the winter of 
1950-51. In fact, it appears obvious that there is no slack 
in tank car supply such as prevailed in the years prior to 
World War II. 
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c. Inventory of Tank Cars 
Just before the war there were approximately 145,500 
tank cars in the United States. Of these it was estimated 
that 105,600 general purpose cars were available for petrol-
eum service; 1600 pressure cars for liquefied petroleum gas 
service; 10,000 owned by railroads to handle their fuel oil 
and water requirements and the remainder or 28,300 available 
for hauling vegetable oils, molasses, alcohol and other 
liquids. 
Since then the total tank car population has re-
mained approximately the same as shown in the rollowing table. 
Year 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
Table XIV.--Census of United States Privately Owned and 
RailroadOwned Tank Cars, l2bb20-51 
Tota~ 'General Purpose' Pressure 
All Types' Cars 
' 
Cars Others 
---cars No. -- at ' ' No.~ No. % ;'0 . ..
140,758 ' 125,367 89.0' 7,~30 5.3 7,961 5.7 
137,§33 I 123,022 89.2' 7," 5.5 7,258 5.3 133, 15 I .117,107 87.5' 7,2 5.4 9,~tt 7.1 137,106 117,568 85.7! 9,994 7-~ 9, . 7.0 
141,436 117,210 82.9'1(.,294 9· '10,632 7.7 
142,594 I 116,330 81.5'1~,619 10.3 111, 45 8.2 
141,247 I 114,084 80.7'14,907 10.6 '12,256 8.7 
.I 
' 
Source: Transportation of Oil by Petroleum Administration 
for Defense - December 1951 pp 18. 
The number of general purpose cars has declined to 
some extent;to offset this, pressure cars have almost doubled. 
The main reason for this is based on the phenomenal growth of 
the ·liquefied petroleum gas business in recent years. This lique-
fied petroleum gas must be carried in pressure cars. 
D. Ownership or Tank Cars 
The ownership or the greatest portion or tank cars 
rests in private hands with the railroad owning the balance. 
For example, this table gives the ownership rigures for the 
period 1942-50. 
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Table XV.--u.s. Railroad Tank Cars in Service £x Years 1942-~0 
Year Privately Owned Railroad Owned Total in 
Petroletim 
1950 142,~64 ~,219 152,18~ 
1949 141, 19 ,985 150,80 
194.8 137,486 9,0~ 146,52 
194l 13~,203 9,0 3 143,286 194: 13 ,348 10,158 148,506 
1945 141,135 10,133 151,268 
1944 141,290 9,812 151,102 
1943 140,598 ~,438 150,036 
1942 143,898 ,733 152,631 
Source: Petroleum Facts and Figures, Ninth Edition 1950 
p. 292 -
E. Cost Problems of Railroad Transportation 
The railroads have been in a dirficult position in 
meeting the competition of other carriers. Other carriers 
have been able to provide transportation at rates less than 
the published rail rates. The rail carriers have had t o give 
consideration to the effect on other commodity rates of adjust-
ments in petroleum rates and have also not generally been able 
to adjust their rates to meet potential, but as yet not estab-
lished competition. Because petroleum is a commodity handled 
in specialized equipment not provided by the rail carriers, 
and, since it represents such a large tonnage to the rail 
carriers it may be suggested that there is reason to provide 
for the rating of this commodity independently of other rail 
freight. It should also be permissable for rates to be ad-
justed based on potential but non-existent competition when 
it appears reasonably certain that there is an economic basis 
for the proposed potential competition. 
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IV. PETROLEUM TRANSPORT BY TANK TRUCK 
A. The Early Days of the Tank Truck 
In the early days of the petroleum industry, 
kerosene and gasoline were handled in cans, and drums in 
horse-driven wagons. In 1902 the first horse-driven tank 
wagon came into use, the main body of the vehicle being a 
cylindrical tank for kerosene with a small compartment in 
the rear to carry cans of gasoline. Then followed the dome 
tank, and the tank on sleighs for use in winter. 
Just as the truck followed the automobile, so the 
tank truck gradually took the place of the horse-driven tank 
wagon in the trans portation of petroleQm products by highway. 
For some years it was the general practice to remove the 
tank from the horse-driven wagon and transfer it to a truck 
when the owner acquired the newer ttpe of vehicle. This was 
· .easily done. The maximum develop~ent of the wagon tank was 
reached about 1912, and by that time gasoline was the primary 
product to be carried and kerosene was in second place. 
The early tank trucks were riveted, but it was soon 
found that the twist and strain of the more powerful and 
speedy motor truck running over rough roads, needed a differ-
ent type of construction than that which had been found to be 
perfectly satisfactory in the operation of the easy going 
horse-driven wagon and so the welded tank came into existance. 
The first welded tank ever, built was put to use in 
1914. It was a 3-compartment cylindrical tank, mounted on 
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a Buick truck, and carried 375 gallons. This was follo wed 
in a few months by a 4-compartment 600 gallon tank, elipti-
cal in shape, mounted on a two ton Stegeman truck, with a 
rack behind the driver's seat holding two barrels of motor 
oil. To diversify the load and carry more of it there came 
into use five and even more compartments, and the load of 
gasol :i.ne was increased .- to 3, 200 gallons per vehicle. As the 
load was increased, dual rear wheels were introduced~ Then 
came the semi-trailer with tandem axles and dual tires. To 
still further increase the load, the full-trailer tra in was 
developed, capable of hauling 6,500 gallons. 
In order to get less dead weight and more pay load, 
withou t increasing the gross weight, the automobile builder 
built the tank out of aluminum. To load and unload with 
greater convenience and dispatch, indicators, meters, pump s 
and hose reels were installed. Later on, to service air-
planes, tank trucks were devised that carried water, oil, and 
gasol i ne, and by the use of pumps, hose and various controls 
a tank truck was equipped to service an airplane without a 
moment's delay. 
B. More Recent Developments in Tank Truck Transportation 
Truck trans portation of petroleum products was 
well established by the advent of World War II. It received 
a tremendous stimulous during the war as means were sought 
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to free tank cars for long distance movement to replace 
ocean tankers. It was estimated that substitution of tank 
trucks for tank cars in short haul service reached a peak in 
1943, when approximately 18,000 tank cars were released and 
placed in long haul operation.* 
Following the war, tank cars never regained their 
prewar relative position in transportation of petroleum 
products. From the war experience shippers realized to a 
greater extent that tank trucks have an economic place in 
the short haul movement because: 
1) Faster turn-around time makes possible handling 
the same or an expanded market with less inventory and less 
storage capacity than otherwise would be possible. 
2) Less expensive plant installation for receipts 
and loading out is required for truck transport than for other 
means of transportation. 
3) Delivery by truck transports is frequently made 
direct to service stations and large consumers, bypassing 
bulk plants, thus eliminating double handling. 
4) The shipper has greater flexibility when handling 
the short-haul part of his transportation load by truck trans-
port. It is no longer necessary to plan movements in keeping 
with train schedules. 
The shipper came to appreciate the flexibility of 
this mode of transportation. Today he has adapted his opera-
tions to this transport facility. Many bulk plants are no 
longer equipped to receive by tank car. Storage at service 
stations has increased to permit serving directly from re-
fineries and large terminals rather than through small bulk 
plants. 
c. Lack of information 
Notwithstanding the importance of the tank truck 
in the transportation of petroleum products, there are less 
data and less concrete information on this transport medium 
than on any of the others. There is no source from which an 
historical record of the total over-the-road tank transports 
in petroleum service can be secured. No record exists of 
total ton miles moved. Lack of information seems to be 
associated with (1) the short life of the equipment as com-
pared with other transportation facilities (2) wide diversity 
of ownership (J) lack of an established reporting system to 
some centralized statistical agency.* 
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PART III 
COMPARISON OF THE VARIOUS METHODS OF 'rRANSPORTING PETROLEUM 
Thus far, each of the transporting methods has 
been presented separately with little more than incidental 
regard for the other methods. Now a comparative appraisal 
of the various methods based on the analysis up to this 
point will serve to place each method in its relation to the 
others. Such an analysis will bring out the relative 
advantages and disadvantages of each method and will give 
a more complete picture of how the petroleum transportation 
system functions. 
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I. COMPARATIVE SERVICE CHARACTERISTICS OF VARIOUS 
TRANSPORTATION METHODS 
The service characteristics of the various petroleum 
transporting methods and the possible significance of the 
variat i ons may be considered with respect to the following 
seven features: s peed of delivery, dependability of delivery, 
size of shipment, adaptability of service, availability of 
service, amount of handling loss, and contamination in handling. 
A. Speed of Delivery 
In the comparison of the transporting methods 
based on the speed of delivery the methods appear to rank 
approximately as follows: 
Relative Delivery Speeds 
1. Transport truck 
2. Tanker 
3. Tank car 
4. Pipe line 
The transport truck is the fastest method of delivery 
under the conditions in which it can be utilized. However, 
the distance to which they can be reasonably operated is 
subject to several limitations. The average driver operating 
a transport truck in flat open country can run from 350-400 
miles in a ten hour day. If longer distances are to be 
attained, either a relay system must be established providing 
changes of drivers at various stages, the driver must stop for 
rest enroute thereby cutting down the average delivery speed, 
or the driver can operate an excessive number or hours with 
consequent ill errects on himselr and the sarety or trucking 
operation. 
On the short moves where pipe line transportation 
is available it is usually a quick method in an emergency, 
because product ·can rrequently be drawn ofr the pipe line 
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at an intermediate terminal and a compensating adjustment can 
be made at other terminals on the line. For regular consist-
ent movements pipe line delivery is the slowest or the trans-
portation methods. 
Tanker transportation is the rastest method ror 
the long distance movement or oil, and the average speed has 
been increased by the type or tankers built since the war. 
For emergency short distance moves, the tanker is a slow 
method because of the relatively long time required to load 
and discharge the cargo which has to be handled in large lots. 
Tankers are not generally used for deliveries of this type. 
The relatively slow speed of tank cars is caused 
by the time spent waiting for switch engines to handle the 
tank cars at origin and destination plus the time spent by the 
tank car in the railroad yards. The slow speed or the tank 
car is particularly apparent on short hauls or emergency 
deliveries as compared to transport truck. 
B. Dependability of Deliverx 
Dependability of delivery involves the assurance 
that a shipper or consignee has that a movement will arrive 
precisely as planned. This feature is of especial importance 
in the planning and the execution of daily operations. A 
distinction may be recognized betwe en the de pendability of 
controlled transportation and of hired transportation. The 
carrier who is transporting for hire, such as the common 
carrier trucker, the chartered vessel, or the common carrier 
p ipe line has the usual incentive to please his customer, 
but this desire and ability to please is not always uniform. 
Operating situations can arise in which a for-hire carrier 
is temporarily unable to handle all of the business offered 
to him and then no matter how equitable a decision the carrier 
may make some shipper or shippers may be disgruntled. The 
high physical control possible over owned transportation is 
one of the attractions of this type of transportation to a 
shipper because his dependency on others is lessened. 
Relative Dependability of Delivery Methods 
1. Pipe line is most dependable 
2. Transport truck 
). Tank car 
4- Tanker. 
The high degree of dependability of the pipe line 
follows from its being a self- contained transportation system. 
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The hazards are almost exclusively within the control of the 
pipe line operator as they relate to the operation of the 
pumps, the condition of the pipe, and the handling of the 
oil being pumped. Probably the most vulnerable phase of 
pipe line operations is the hazard at the river crossings 
where flood conditions may cause a break in the line. This 
hazard is anticipated and special precautionary measures are 
taken by the installation of heavier pipes, guards, and 
additional stand-by or multiple lines are built at the river 
.cDossings. 
Truck transportation, especially when in shipper 
owned equipment, is very dependable. While truck transporta-
tion generally is subject to the hazards of the highway and 
the mechanical failure of equipment, these elements do not 
interrupt deliveries seriously. The truck driver can tele-
phone the consignee and he can adjust his plans accordlngly 
if the load will be delayed a few hours, or the driver can 
notify the shipper and a replacement load may be dispatched 
in place of the delayed load. 
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When appraising the dependability of tank car trans-
portation, a distinction may be drawn between deliveries over 
short or intermediate distances and over long distances such 
as coast to coast. Over the short and intermediate distances, 
while tank car transportation may be slow it is certain. The 
rail movement of freight is scheduled according to pre-estab-
lished plans. Because there are so many railroad lines 
involved in shipping the tank cars from coast to coast, there 
is considerable variation in the transit time on the long 
hauls. On the shorter deliveries a car may make an entire 
movement on a single carrier or on the lines of two carriers. 
The dependability of tanker delivery is affected 
by weather conditions both at sea and in port. Sea transit 
may be delayed by storms which make it impossible for vessels 
to arrive at destination to make a tide or to make an entrance 
in daylight where this is required. Fogs can delay tankers 
both because of the need for reducing speed at sea and be-
cause of a complete stoppage in more congested areas. The 
recent use of radar equipment as an aid to navigation has 
done a great deal to overcome these difficulties. 
In summary, the dependability of delivery is very 
important at all stages of petroleum distribution. Undepend-
ability can be overcome by carrying larger inventories at 
intermediate storage points which requires a larger invest-
ment in terminal facilities and in oil in stock. Dependabil-
ity of delivery is an essential element in distribution and 
competitive marketing induces particular emphasis on this 
feature. Therefore, the relative dependability of -alternate 
transportation methods and of hired versus owned transporta-
tion is extremely important. 
c. Size of Shipment 
On the basis of the quantity of petroleum or its 
manufactured products required to use a transportation 
facility the methods appear to rank as follows: 
1. Pipe line 
2. Tanker 
3. Tank car 
4. Tran sport truck 
When a shipper has a regular and consistent volume 
to move he may g ive consideration to owning his own trans-
portation equipment or making long term commitments to hire 
equipment such as by leasing tank cars, time chartering 
tankers or barges, or by erecting his own p ipe line terminal s. 
The largest volume is generally required· before consideration 
will be g iven to building pipe line terminal facilities or 
a pipe line, because the volume to be moved between two points 
must be consistent to justify such expenditures. The tanker 
and barge provide more flexibility as they can go on numerous 
routes and to various destinations and can frequently be 
chartered out. 
If a shipper requires transportation intermittently 
or infrequently he will probably hire the service rather than 
own his equipment. In this circumstance tanker movement 
generally involves the largest volume. 
The scale of operations in the petroleum industry 
may vary appreciably at various stages between the lifting 
of the c r ude oil from the ground and the delivery of the 
petroleum product in relatively small volumes to the ultimate 
consumer. Economy usually requires that the product be 
handled in as large bulk as possible to the latest possible 
point in the chain of distribution. 
D. Adaptability of Service 
The relative standings of the various transporta-
tion methods with respect to the adaptability to meet chang-
ing conditions is as follows: 
1. Transport truck 
2. Tank car 
3. P·ipe line 
4. Tanker 
Transport trucks are the most flexible means of 
transporting petroleum because they can go where ever there 
are roads or bridges that are large enough to handle the 
truck's load. These trucks are an excellent means of 
supplying projects or locations that are in isolated places. 
Furthermore, they can g ive these locations almost as good 
service as they do the bulk plants. 
The railroad tank car is almo s t as adaptable as 
the truck in meeting changing conditions. They provide 
quick delivery to their destination as long as it is located 
on a railroad siding. If however, the ultimate destination 
is not located near a rail siding, then storage facilities 
and a means of transporting the petroleum to its destination 
are necessary. This problem is usually overcome by using 
trucks for the final leg of the journey. 
Pipe lines offer their problems also. In the 
first place, companies often face the problem of getting 
permission for the right of way, which may hamper or slow 
down construction activities for a considerable period. Pipe 
lines may however be laid practically anywhere where the 
right of way has been granted. In the case of emergencies, 
spurs or temporary pipe lines may be laid on the surface 
over extended distances. If there is sufficient volume to 
be moved and a justification for the expense of laying the 
pipe line, then this means of transportation can be provided 
with promptness. 
The tanker is limited to waterways, with adequate 
berthing facilities and sufficient storage facilities ashore. 
These limitations make this method the least adaptable to 
changing conditions. 
E. Availability of Service 
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The relative availability of the various transporting 
methods to shippers is as follows: 
1. Transport truck 
2. Tank car 
3. Tanker 
4. Pipe line 
Transportation by shipper's privately owned truck 
is a means open to all shippers who transport on a fairly 
large scale. For those shippers whose volume is small the 
alternative is to use hired truck transportation. For the 
private owner, once the truck is acquired it can be sent 
practically anywhere unless State regulations prevent it. 
In the case of hired transportation the shipper is limited 
to those areas and routes that the carrier's operating rights 
permit. There is, however, the problem of finding available 
shippers one can rely on at all times whether they are busy 
or not. 
Tank car service is available to all those shippers 
who desire it and who are loc ated in a place where they can 
use it. The cars can be secured from car service companies, 
from private owners, or from tank car manufacturers. 
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The availability of tanker transportation is restrict-
ed to those shippers who are located where they can use it. 
A requirement of this means of transporting petroleum is that 
the volume to be moved has to be relatively large. In addition 
the shipper must have a dock or some kind of facility to 
receive this tanker service. Most companies own their own 
tankers and barges but for those companies that do not, there 
are similar faci~ies for hire. 
Pipe lines also require large scale operations to 
make them p ractical. Privately owned pipe lines are prevalent 
among the larg e oil companies, and the common carrier pipe 
line has served those who do not own their ow.n lines. In 
either case the shippers must provide terminal facilities 
to handle the transported petroleum. Volume is by far the 
most important controlling factor involved in the use of 
pipe line transportation. 
In summary, the relative availability to a shipper 
of the various transportation methods varies considerably with 
the methods of moving oil in larger volumes being restricted 
successively to those shippers who have larger volumes to 
move and the financial means to install the necessary facili-
ties. As the distribution reaches the level closer to the 
consumer the relative availability of the transportation 
methods increases. 
F. Amount of Handling Loss 
In the transportation and incidental storage of 
petroleum products there are losses in handling normally 
experienced which are especially important to the handling 
of gasoline. A shipper may be able to recover any abnormal 
loss from the carrier such as a loss occasioned by a negli-
gent carrier. Product losses which are not considered abnor-
mal in degree represent a serious penalty to the shipper, and 
the burden of such losses becomes more important as the pro-
duct increases in value while reachin::s the distribution level 
closer to the ultimate consumer. 
The relative ranking of the transportation methods 
with regard to handling losses under normal conditions is as 
follows: 
1. Pipe line-most losses 
2. Tanker 
3. Tank truck 
4. Tank car 
Pipe lines have regular tariffs placed on their 
volume to cover the handling losses. 
The allowable in transit loss for tanker transporta-
tion is less than 1%, however privately owned vessels t h at 
are carefully controlled can usually better this percentage. 
On truck transp or t deliveries there is usually 
either no loss or practically no loss in tran sit. Most 
comp anies load and measure their loads on the basis of a 
conversion to 60 de grees Fahrenheit. This is considered 
the standard temperature from which petroleum quantities 
are calculated. The possib ility of losses in this means 
of trans portation a ppears a t the final stag e. Becaus e of 
the urg e t o get the most trips per day out of a truck, there 
is always the possibility of careless unloading or failure 
to drain off the entire load. Mete rs have g one a long way 
in preventing this type o f occur ance. Also, the truck un-
loading spot may not be level making the discharge of the 
product difficult. 
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Tank cars as was the case of trucks, allow for very 
little loss in transit. Losses due to clingage to the walls 
of the tank and due to evaporation are the most common causes 
for the slight losses experienced in transporting by tank 
car. 
The amount of losses experienced in the shipping 
of oil by the various means has an important bearing on the 
desireability of using each mean. 
G. Contamination in Handling 
The extent of contamination and the manner in which 
it may be handled varies for the different transportation 
methods. The relative standing of the transportation methods 
with regard to the seriousness of contamination is as follows: 
1. Tanker - most serious 
2. Pipe line 
3. Tank truck 
4• Tank car 
A mixture of different products that are being 
carried at the same time, a residue left from the previous 
cargo, or the entrance of foreign substances into the cargo 
may result in the contamination of the product. All of these 
things may cause contamination in a cargo being carried by 
vessel. There is considerable likelihood of such contamina-
tion when different products are carried on the same voyage 
by tanker or barge as there may be some leakage between the 
cargo tanks, or some contamination in handling through the 
ship's lines. Also the ship or barge tanks may not be com-
pletely clean from the previous voyage as it is extremely 
difficult to wash down tanks completely. Wnen contamination 
does occur, it is usually not discovered until the vessel is 
at her destination and then, because of the large volumes 
that may be involved and because of the high daily value of 
the vessel's time, holding of the ship while the contaminated 
product is disposed of is expensive. 
Although there is the possibility of considerable 
contamination in pipeline products, the contamination is 
controlled. Operating limits are set on the amount of con-
tamination allowable and these limits are maintained by means 
of tests, past experience, maintaining the proper pumping 
pressures, using solvents and by controlling rust and corrosion 
of the pipeline itself. 
In the case of tank cars and tank trucks, contamina-
tion is traced primarily to carelessness. There is usually 
ample time to inspect the load both at the loading point and 
at the receiving point because these means of transporting 
products are more leisurely operations. Of the two, tank car 
operation is the most leisurely and hence more time is availa-
ble for inspection. Therefore, what advantage there is among 
transportation methods appears to lie with the tank cars. 
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II. COMPARATIVE TECHNOLOGICAL FEATURES OF THE VARIOUS 
TRANSPORTATION METHODS -- ----
A review of the technolog ical development of the 
various transportation methods has shown a steady improvement 
in pipeline, marine, and truck transportation, but no signifi-
cant improvements in tank car transportation. The size and 
number of the pipelines has been constantly increasing in 
recent years partly due to wartime necessities and partly 
due to their technological advantages. As the size of the 
line increases the unit transportation costs decrease, pro-
viding the line is being used to capacity. It is doubtful 
that there will be any radical developments in pipelines 
unless there is a radical change in the location and volume 
of crude production and in the refinery demand for crude. 
The most significant technological development that could be 
reflected in a reduction in transportation costs would be 
further improvements toward reducing the cost of originally 
constructing a pipe line. 
It is doubtful if any engineering improvements may 
be expected in marine transportation that will substantially 
reduce transportation expense by this method. This is particu-
larly so because this type of transportation is already very 
economical and any change to be reflected in a substantial 
cost reduction would have to be radical. The objective in 
marine transportation is to increase the deadweight carrying 
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capacity and delivery speed of the equipment without incurring 
or offsetting increased original construction cost and operat-
ing cost. 
Improvements may be expected in transport truck 
tr~nsportation, but they will probably not effect transporta-
tion costs greatly because such a large part of truck expense 
is for labor to operate the truck. The labor expense is re-
lated to the time required to make a delivery and to the size 
of the delivery and with safety regulations limiting truck 
operating speeds and state re gulations limiting the size of 
the equipment there is, in effect, a ceiling on possible 
improvements in truck operating expenses. 
The possible technological improvements which might 
reduce the cost of tank car transportation could relate to 
reduction in railroad terminaling expense, to reduction in 
line haul expense, to improvements in the tank car itself, 
and to changes in railroad service by providing for the 
handling of oil in trainload lots. 
In summary, to the extent that there will be any 
marked technological improvements in petroleum transportation, 
such developments will probably be in the field of tank car 
transportation. 
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III. COMPARATIVE OWNERSHIP OF THE VARIOUS TRANS PORTING 
METHODs' 
The independent transporter is a factor in each 
type of transportation. His relative importance varies from 
method to method . There are a few pipe lines that are pipe 
line agencies exclusively without any affiliation with the 
shippers. Such lines are not recent developments, but are 
crude lines that have been in existance since the early days 
of the industry and are predominantly crude oil lines in the 
Eastern part of the United States. Independent tanker opera-
tors,when compared to the entire American flag tanker fleet, 
are also relatively unimportant as vessel owners and operators. 
About half of the trans port trucks are owned by independent 
transporters and the majority of the tank cars are owned by 
the tank car supply companies. 
The refiners own equipment in all of the classifica-
tions. As a class they are almost the exclusive owners of the 
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pipe lines, the tankers, and the self propelled barges. They 
are large owners of river equipment and are the principal owners 
of t ug and barge equipment. The refiners as owners of trans-
port trucks are exceeded by the independent truck carriers. 
Practically all of the tank cars not owned by the tank car 
supply companies are owned by the refiners who range in size 
from the largest integrated units in the petroleum industry to 
small refiners who are almost exclusively tank car wholesalers. 
Large marketers and wholesalers operate over an 
extensive area and handle considerable volume, but do not 
have owned sources of supply. Such companies occasionally own 
a limited number of tankers and may also own transports and 
tank cars. 
Distributors fall into two classifications. The 
large distributors sometimes own their transports and 
occasionally their own barges. In most cases they own all of 
their transport trucks. Small distributors however, seldom 
own any transportation equipment with the possible exception 
of tank trucks. 
It can be seen from the ownership characteristics 
discussed above that the majority of the transportation 
facilities are owned by the refiners themselves. Many of 
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the smaller distributors have insisted that this condition is 
unfair because it gives the compet.itive advantage to the major 
oil companies and the large suppliers. Whether or not this 
situation is unfair does not arouse public sympathy to any 
extent, for the public has found that economy in distribution 
favors the handling of oil in as large bulk as possible as close 
to the consumer as possible, and this service can best be per-
formed by those who have the means to provide such service. 
IV. EXTENT OF REGULATION OF THE VARIOUS TRANSPORTATION 
-- METHODS 
The comparative regulation or the transportation 
methods by the governmental authorities has taken two general 
forms as they relate to: safety and operating practices and 
regulation as a transportation agency. 
Regulations affecting safety in service and oper-
ating practices are extensive and apply about the same to all 
methods of transportation except pipe lines and without any 
distinction between public transportation agencies and pri-
vately owned equipment owned by shippers. Similar highway 
regulations are applied by all the States to truckers gener-
ally and similar Interstate Commerce Commission safety regula-
tions apply to public and private interstate operations. The 
Bureau of Marine Inspection and Navigation draws no distinc-
tion between vessel operators as to ownership. No specific 
safety regulations apply to pipe line operations whether 
public or private. State and local regulations governing the 
installation and maintenance or pipe line equipment applies 
unirormly to all pipe line operators. Railroad transportation 
has been comprehensively regulated for years as to safety 
practices. 
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Regulation as a transportation agency involves 
especially authorization to engage in the transportation 
business and also the degree of supervision over rates and 
services. The extent of control over the methods of pet-
roleum transportation varies as between methods and within 
methods between public and private carriers. Railroad 
transportation as to rates, routes, and services has been 
comprehensively regulated for years. Common carrier pipe 
line transportation is comprehensively regulated and most 
but not all of the trunk line crude and product lines are 
common carriers subject to control by the Interstate Commerce 
Commission and the state regulatory bodies. The common 
carrier pipe lines have to secure a certificate of convenience 
and neces s ity in order to secure the right of way. Their 
terms as to rates and service are subject to government control 
under the terms of existing regulations. Private pipe lines, 
however, are not subject to governmental control, and they 
are operated solely as plant facilities of the owner. 
The extent of governmental control over transport 
trucking as a method is less than the control over pipe lines 
because the relative importance of the private operator is 
greater in trucking . The private operator is not subject to 
governmental regulation as to whether or not he may put his 
trucks on the road and where they may operate. Common and 
contract carrier truck operation is subject to comprehensive 
governmental control similar to that exercised over the 
railroads. 
The marine transportation of petroleum in bulk is 
entirely free of governmental regulation, except as to 
safety and operating features, re gardless of whether the 
vessels are privately ovmed by the shipper or are operated by 
a f or-hire carrier as long as the for-hire carrier restricts 
his operations to bulk products. 
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PART IV 
PETROLEUM TRANSPORTATION IN THE FUTURE 
I. FUTURE TRANSPORTATION REQUIRE~illNTS OF THE 
PETROLEUM INDUSTRY 
The future adequacy of transportation to meet -the 
needs of the petroleum industry will depend not only upon 
the rate of increase in the use of petroleum products but 
also upon the location of future petroleum reserves. If 
the United States must rely upon imports of crude petroleum 
in increasing quantities, the transportation requirements of 
the future will be different than if reliance is made entirely 
upon domestic sources of supply. 
There are strong indications that the use of 
petroleum products will continue to increase at a substantial 
rate, assuming that there is no drastic change in the price 
relationship between oil and coal. The high rate of produc-
tion of motor vehicles, the trend of the railroads t o Diesel 
motive power, and the expanding use of fuel oil for residential 
and commercial heating are of particular importance in increas-
ing the demand for petroleum. 
The short supplies of fuel oil experienced in some 
sections during the winter of 1947-48 appear to have had an 
influence on the consumption of such products. There has 
been, however, a continuing increase in shipments of oil 
burners since the early months of 1948. Additional installa-
tions will in turn create more demand f~fuel oil. 
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A study made by an oil company which estimates the 
world output and demand for petroleum through 1956 is sum-
marized in Table XIV. The data presented in this table 
indicate that, on an over-all basis, the world output of 
petroleum will be sufficient to meet world demands. 
"The increase in imports will necessarily mean use 
of more tankers. In view of the very large reserves of oil 
discovered in the Middle East, it seems likely that the 
United States will require increasing quantities of petroleum 
products from that source. However, the more than 17,000-
mile round-trip between the United States and the Persian 
Gulf, as compared with 3,798-miles round-trip to the Caribbean 
area, will require more tankers to deliver an equal volume of 
petroleQ~ products. Assuming the increased demands for 
petroleum and the longer lengths of haul involved in imports, 
tanker employment should continue at a high level of activity. 
More than 350 tankers are on order or under construction in 
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the world at the present time. From a construction standpoint 
the current tanker program appears adequate to meet anticipated 
requirements for the next few years if no allowance is made 
f or retirement of tankers as they become worn out or obsolete. 
In case of a critical need for tanker transportation, however, 
retirement of ~essels, in many instances, could be postponed 
beyond the normal retirement limits thus allowing some flexi-
bility in the size of the world tanker fleet. u-l!-
-~ 15' p. 1-3 
Table XVI.--Crude Petroleum Output and Demand: 1949-56 
(Daily averages in thousands of barrels) 
u.s. u.s. Foreign Foreign World World 
Year 0Ut}2Ut Demand 0Ut}2Ut Demand Out12ut Demand 
1949 5,975 5,950 3,415 2,917 9,390 8,867 
1950 6,148 6,150 ,,722 3,081 9,870 9,231 
1951 6,328 6,350 057 3,28t 10,385 9,63t 
1956 7,185 7,380 4:658 3,97 11,843 11,35 
Source: Business Week, July 3, 1948. Reprint in Merrill, 
Lynch, Pierce, Fenner & Beane, Petroleum, pg . 2 
In contrast to the general picture a year ago when 
an increase in the demand for petroleum products in the north-
eastern section of the country created problems of supply, 
the current petroleum supply situation both from the stand-
point of production and transportation appears to be in 
balance with current demands. 
There will be a continued need for increasing the 
pipe-line facilities in the United States to meet the antici-
pated increase in petroleum production. 
"New pipe lines constructed in the midwest already 
have materially improved the transportation facilities in 
/ that section of the country, while a continuing pipe-line 
construction program will aid in keeping up with further in-
creases in demand for petroleum. Tankers are in suff icient 
supply now to afford considerable flexibility in the charter 
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rates, and it is bel-ieved that some softening in barge cont ract 
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rates may be developing . The relatively high profitability 
of barge and tanker operation during the past year has encour-
aged the undertaking of a construction programwhich should 
aid materially in meeting the transportation requirements 
of the next two years. However, assUming a continuing long 
range increase in both the domestic and world demands for 
petroleum products, it will be nece·ssary to schedule the 
construction of additional vessels not only to provide for 
the retirement of obsolete vessels but to meet the increased 
transportation requirements."* 
* 12, P. 12 
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PART V 
SUMMARY 
10~. 
The purpose of this study was to show how the 
domestic petroleum system functions and to determine the 
relative merits of the various transportation methods. This 
study was directed principally to the years from 1930 to 1947 
because this was the period when new methods of transportation 
were being developed and the competitive situation • as inten-
sified by the introduction of pipe line transportation of 
products and the truck t ransportation of oils. Also it 
shows how war affected petroleum transportation and how the 
petroleum industry rose .to the occasion and overcame the 
problems confronting it. 
The most important points that this study has re-
vealed are included below: 
1) This study has revealed and emphasized the 
inherent advantages of the alternative methods of petroleum 
trans portation. It has been pointed out that each method, 
pipe line, vessel, tank car, and truck, has certain favorable 
and unfavorable characteristics and these relative advantages 
depend upon the circumstances surrounding each transportation 
and distribution situation. The advantages of each method 
should determine its use and growth of the methods should not 
be stunted or confined by restrictive regulation designed 
simply to ma intain a status quo among competitive methods and 
carriers. 
2) Petroleum transportation has some unusual 
characteristics which distinguish it from other product 
transportation systems as a whole. 
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In the first place, the equipment used, the tank 
cars, pipe lines, tank trucks, and tankers; is specialized 
equipment which cannot be used to transport other products. 
The requirements and regulations set forth by both the 
government and the petroleum industry with respect to petrol-
eum carriers are so strict that it makes it practically im-
possible to use this equipment for any other purposes. 
Furthermore, the actual product itself, contains ingredients 
which would not mix well with other products and it would be 
too costly to try to clean the tanks · out, every time the-y are 
used. Pipe lines are . the most specialized of all the transpor-
tation methods in that their location makes it impractical if 
not impossible to use them for any other purpose and in 
addition, the pipe line is in use all the time pumping oil ftom 
point to point. 
In addition to the specialized equipment required, 
petroleum transportation is one of the relatively few industries 
where ownership of the commodity and ownership of the carrier 
frequently coincide. The refiners own equipment in all of the 
classifications. As a class they are almost exclusive owners 
of the pipe lines, tankers and the self propelling barges. 
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They are large owners of river equipment and are the principal 
owners of tug and barge equipment. The refiners as owners 
are exceeded by the independent truck carriers. Practically 
all the tank cars not owned by the tank car supply companies 
are owned by the refiners who range in size from the largest 
integrated units in the petroleum industry to small refiners 
who are almost exclusively tank car wholesalers. The reason 
for the oil industry's ownership is due largely to the unique 
elements in the movement of oil and their effect on competi-
tion within the industry. This situation is not contrary to 
public welfare unless there is a lack of competition among 
these large business units. In fact, the extent to which the 
transportation facilities are owned within the petroleum 
industry is an important factor in keeping transportation costs 
at a minimum. 
Another unusual characteristic of oil transportation 
is that, with few exceptions, oil moves only in one direction. 
So,except for pipelines, practically all oil transport equip-
ment, such as tank cars, barges, ships and trucks, is empty 
half of the time. This factor of one way movement has had 
two major effects. First, it has made it imperative that there 
will be oil to move when the equipment comes back after making 
a delivery. Secondly, because it puts great premium on rapid 
turnaround, it has g iven unusual importance to the receiver 
of oil. In order to recover part of the efficiency lost because 
the one-way movement means empty return trips, the equipment 
must be loaded and unloaded without delay. 
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3) The increased demands of the consumers for 
petroleum products have made it essential that the field of 
petroleum transportation be expanded and improved. In this 
connection, a tremendous pipe line construction program has 
been undertaken since the war. Transportation experts claim 
that the pipe line is the most adequate means of meeting this 
increased demand because it allows for constant but yet con-
trolled flow of the product. The other transportation methods 
are also being expanded to supplement the pipe line trans-
portation and also to act as substitutes where construction 
costs are too high or where location characteristics make it 
impossible to lay pipe lines. 
4) The location of the petroleum industry has been 
an important factor in the increasing demand for better 
transport methods. Since the principal petroleum producing 
areas of the United States are limited and do not necessarily 
coincide with the major population centers, an adequate and 
efficient trans portation system is of particular importance 
in gathering the crude from the wells and transporting it to 
the refineries and moving the refined products from the 
refineries to the ultimate consumer. Moreover, an increasing · 
percentage of crude oil received at refineries consists of 
imports. While these imports in the past have come largely 
from Venezuela and the Caribbean area, the last few years have 
witnessed an increasing volume of imports from the Middle East. 
The vastly increased leng th of haul involved in obtaining 
imports from the Mi ddle East has an important bearing on 
the amount of transportation facilities, particularly ocean 
t ankers, needed to meet our transportation requirements. 
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